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AW f ° Sk. 
& 
AND ENAMELS oe 


Blythe Colour Works are renown- 
ed, not only for their unequalled 
range of Frits for cast and sheet 
iron, but for their all-important 
after-sales service ensuring your 
absolute satisfaction 


Transparent or opaque enamels 
too, for application by wet or dry 
process, and concentrated oxides to 
give that vital spark of colour. 


Blythe's exceptional facilities and 
recognised ability, coupled with 
specialised manufacturing — tech- 
nique, are always available to solve 
your particular colour problems ; 
and remember—a Blythe technician 
is always at your service 








BLYTHE COLOUR WORKS LTD. 


CRESSWELL : STOKE-ON-TRENT - ENGLAND 
Telephone BLYTHE BRIDGE 210! 
home of the worlds best colours 
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INTRODUCING THE ; 


A new, even better spray-gun 
developed from the highly 
successful ECCO 30 


Large air ducts and effective 
nozzle combinations for greater 
capacity 









+ New packing system for paint needle 
prevents leakage 


+¢ Ease of operation—comfortable pistol grip... 
long, two-finger trigger ... single hand 
adjustment of fluid and fan controls 





+ Interchangeable paint and air connecting nipples 
¢ Few parts simplify maintenance 


Based on the highly successful Ecco 30, the Ecco 40 has even greater 
capacity and is easier to operate and maintain. The gun has a light, durable 
body of modern design and a range of nozzle 
combinations enabling it to be used for all spray- 
painting jobs. 


USED DAILY AT JAGUARS! 

All over the world, the name ‘Jaguar’ means performance 
and good looks. At their Coventry works—where crafts- 
manship is allied to modern production methods—Jaguar 
Cars Ltd., have introduced Ecco 40 guns to apply the finishes 
for which they are famous. 


A COMPLETE RANGE OF 

COMPRESSED AIR EQUIPMENT 

Atlas Copco manufactures portable and stationary com- 
pressors, rock-drilling equipment, loaders, pneumatic tools 
and paint-spraying equipment. Sold and serviced by com- 
panies and agents in ninety countries throughout the world. 





Photograph by courtesy of Jaguar Cars Ltd 


SMAtlas Copco PUTS COMPRESSED AIR TO WORK FOR THE WORLD 


Contact your local company or agent or write to Atlas Copco AB, Stockholm |, Sweden 
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BLYTHE COLOUR 


a Tere - oe . 
E-ON-TREN ENGLAN 


WORKS LTD 


BLYTHE BRIDG 


home of the worlds best colours 
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INTRODUCING THE 
A new, even better spray-gun 
developed from the highly 
successful ECGO 30 


Large air ducts and effective 
nozzle combinations for greater 
capacity 







New packing system for paint needle 
prevents leakage 


Ease of operation—comfortable pistol grip... 
long, two-finger trigger... single hand 
adjustment of fluid and fan controls 


Few parts simplify maintenance 


Interchangeable paint and air connecting nipples ~ 4 


Based on the highly successful Ecco 30, the Ecco 40 has « 
capacity and is easier to operate and maintain. The gun has a 
body of modern design and a range of nozzle 

ombinations enabling it to be used for all spray- 
painting jobs 
USED DAILY AT JAGUARS! 


over the world, the name ‘Jaguar’ means performance 


d good looks. At their Coventry works—where crafts 
nanship is allied to modern production methods—Jagua 
ars Ltd., have introduced Ecco 40 guns to apply the finishes 


rwhich they are famous 


A COMPLETE RANGE OF 

COMPRESSED AIR EQUIPMENT 

Atlas Copco manufactures portable and stationary com- 

pressors, rock-dr ng equipment, toaders, pneumatic tools 
d paint-spraying equipment. Sold and serviced by com- 


panies and agents in ninety countries throughout the world 
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BALLARD. 


——— THE NAME CONVEYING OVENS 


~~ 4 


** The flexibility of a ** Ballard ’’ is acknowledged ! *’ 
It is capable of handling articles of diverse weight, shape and 
size and with its wide range of stoving times and 


! controlled 
temperature can satisfactorily deal with multifarious colours 
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simultaneously 


* 4 ** Ballard” at the works of Messrs. W. R 


Redman ar 
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wing road signal lamps, 
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F.j. BALLARD & co. LTD. TipTON, STAFFS. 











ESCO 


FRITS 


AND ENAMELLING EQUIPMENT ~—_ 


ESCOL’S rorwarp LookinG 


RESEARCH IS ALREADY MEETING 
TOMORROW ’S PROBLEMS FOR THE 
VITREOUS ENAMELLING INDUSTRY. 
@ LOWER FUSING TEMPERATURES. 


@ INCREASED DETERGENT, ALKALI AND 
ACID RESISTANCE. 


@ ARCHITECTURAL AND DECORATIVE 
ENAMELS. 

@ HEAT AND CORROSION RESISTING 
COATINGS. 

These are current results of our continuous 

research and development. 

















\ = © 
oe ee eee -2e) ek ae a ee Aken ae ©. Bomokh th Soe me 4 


~ 


ESCOL PRODUCTS LTD. 


PAISLEY WORKS : SWAINS ROAD: TOOTING JUNCTION + S-W-!I7-> 


TFelephone TFelegrams 


MiTcuam 1634 (5S iimes) ESCOL- TOOT: LONDON 
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W. are proud to announce 
the greatest development 
in buff sections since the 
introduction of the Bias 


Bu ff. 
AIRCOOL TUFF-BUFF 


Patent No's 785330—815187 


tt? tate ao oe 
PRES RCRA RATA RANE ET QS 


%& OUTLAST ALL OTHER BUFFS BY 2 TO 3 TIMES 


% CUT COMPOSITION CONSUMPTION 
BY MORE THAN } 


odvontoges add up to a 
st saving of between 25% 


and what is more, the %& PRODUCE A BETTER FINISH FASTER 


ob the greater the soving 


%& HALVE ‘DOWN’ TIME 


JOHN HAWLEY & CO. (WALSALL) LTD. 
GOODALL WORKS BLOXWICH ROAD - WALSALL STAFFS. 
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The special features accomplished by the 
Baker ‘ Silva-Brite * Plating process include 
the following : 


@ The clear, water-white solution enables 


the plater to watch work in the process of 
being plated 


@ Deposits are hard and highly ductile and @ The solution possesses excellent throw- 
provide a mirror bright finish. ing power 


2 Brighteners completely stable with no @ Room temperature operation 
deleterious decomposition products. 


@ Non-critical, economical operation and 
control 


‘DOG-BONE’ 


SHAPED SILVER 
ANODES 


The * Dog-Bone’ cross-section ensures uni- 
form dissolution throughout the life of the 
anode. Anodes of this type compare very 
favourably against conventional sheet anodes. 
For instance, when both types of anode have '% 
been operated under similar conditions, until 
only 15 percent of their original weight re- 
mains, the loss of surface area is approximately 
three times greater for the conventional sheet 
anode than for the ‘Dog-Bone’ anode. 
This even dissolution eliminates anode * shed- 
ding’ and gives smoother deposits free from 
roughness. 


‘ m Comparison of conventional and *‘ Dog-Bone’ anodes after 
Dog-Bone’ is a registered trade mark. identical weight loss illustrating high retention of surface 


Leaflet giving further information is available on request. area of the Baker ‘ Dog-Bone’ anode. 





(ANCELHARDO INDUSTRIES. 4.72. BAKER PLATINUM DIVISION 





52 HIGH HOLBORN LONDON W.C.| Telephone : CHAncery 8711 
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YLTON 


barrel-plating machine 





HIGH EFFICIENCY 
x FOR ONLY £100 » 


All steel constructior 


Standard ten-sided barrel with” reinforced rubber 
inimnyz 
Hydraulic control for easy and smooth emptying and 
return of Barrel to working position 


LARGE current capacity adjustable anode carrier with 
ving nut adjustment 


Combined anode carrying arm and tilting Lever 
High conductivity = stainless steel work contacts 
simplifying removal of built-up deposits. 

Barrel can be loaded and unloaded without removal 
of anode 


* 
* 
* 
© 
a 
. 
* 
& 


Can be used wit! nost solutions except chrome 


BARREL DIMENSIONS 18° across top, 22” across base 
22° deep 
SOLUTION CAPACITY 10 gallons 


WORK CAPACITY 3) 4 gallons 


This model also available with a round solid ** DURETA”’ 
moulded barrel if required, at slightly extra cost. 


DEPT. M.F. Hockley Hill, Birmingham 18 Telephone: NORthern 6201/6 


|. Wad 3730 
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MANUFACTURED 
IMPREGNATED DIAMOND PRODUCTS LTD. - TUFFLEY CRESCENT - GLOUCESTER 
DISTRIBUTED BY 


UNIVERSAL GRINDING WHEEL COMPANY LIMITED - STAFFORD - TEL. STAFFORD 318 
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PLAT SY 


ADNSSIIS 
Paps % 


That's what the newest addition to the 
Speedfix range of industrial tapes looks 
like. It has all the brilliance of a chromium 
finish. In actual fact, the tape consists of 
an 0.002" polyester film coated with a fine 
aluminium deposit onto which is affixed 
an adhesive coating. Result? A highly 
stable, tough, non-creeping tape that won't 
tarnish or deteriorate. 

Speedfix Metallised Polyester Tape offers 
you a superb and strikingly decorative 


material. Available in }”, $", 3?” and I’ 
5 


/ 


/ More 


Facts | 
REE 


resh off the press 
ee 


< 


This 24-page booklet, compiled by Aerograph- 
De-Vilbiss, the acknowledged experts on 
spray finishing, is packed with illustrations 

“MORE FACTS’ is a representative survey 
of industries solving their finishing problems 
with equipment selected from the wide 
Aerograph-DeVilbiss range. 

For a copy of this booklet, please complete 
the coupon below 


AEROGRAPH 
DEVILBISS 


ushes the Workds Products 


THE AEROGRAPH-DEVILBISS COMPANY LIMITED 
Sales Division 47 Holborn Viaduct, London E.C.1 
Telephone: CiTy 4361 


Please send copies of the new Aerograph- 


DeVilbiss booklet, ‘More Facts’ 
Firm 


width rolls, 72 yards long. 


Send now for free specounen roll and fullest detail 


INDUSTRIAL TAPES LIMITED 

SPEEDFIX HOUSE, 19-23 FEATHERSTONE STREET 
LONDON fF, oe 

TELEPHONE” CLERKENWELL 


vit 





february, 1960 metal finishing journal 





M’s Berger for acrylic stoving enamels! 











A considerable technological advance now comes to British industry 


BERGERCRON 


one-coat finish is here! 


sé PRODUCTION LINE PLUS POINTS 
ONE-COAT BERGERCRON cuts finishing costs and gives a 
better finish than conventional two-coat systems. It 
will increase production from existing plant — with 
fewer rejects because of its exceptional hardness 


SK PRODUCT FINISH PLUS POINTS 
ONE-COAT BERGERCRON has excellent flexibility, gloss 
and colour retention — white stays white. It is excep- 
tionally resistant to detergents, grease and food 
staining — superior to all conventional finishes. 


NOTE THESE SPECIAL 
BERGERCRON ADVANTAGES __Bergercron applied direct to pretreated metal. 


Photograph of test panel showing bend test and 


Detergent resistance — 48 hours 
Outstanding 1 mm. cross hatch at hardness sH 


in 24",, solution at 160'F 


| 
| 
| 
Humidity — 1000 hours at 100°F Die , 
ind 95”, R.H | Moen posh ey : 
2 F POST THIS COUPON NOW! 

Hot fat resistance — total immer- 

sion for 16 hours at 120'F in 

| 

| 

} 


lard oleic mixture 


To: 
Metal Refinishes Division, Lewis Berger (Gt. Britain 
Exceptional Ltd., Chadwell Heath, Essex 


Excellent 


Overstoving and double stoving. ae Please send me more information about Bergercron 
stability 


Name 


Company 


Berger Paints 
Quality famous since 1760 


Address 
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ELECTRO-PLATERS 


A.LD,. A.R.B. & LA. Approved 











EL ECIRO-PLATING —Chrome, Copper, ANODISI —Chromic and Sulphuric Acid 
Nickel, Cadmium, Silver, Zinc, Bright processes. Decorative Silver Anodising and 
Nickel, Bronze, Tin, etc. Sealing in longest dimensions a speciality. 

STOVE ENAMELLING + CELLULO ROMATING 
PHOSPHATING PASSIVATING ACQUERING 


OUR FACTORY, equipped with a large, modern and 
efficient Plant, can undertake ail types of Metal Finishing. 


24-HOUR SERVICE on repetition work. 
FREE collection and delivery. 


ROBERT STUART (LONDON) LTD. 


ASCHAM STREET, KENTISH TOWN, N.W.5 


Tel.: GULiiver 6141 (six lines) 











FIRST! a test-tube tack-rag 


now | A NEW 
>;  TACK-RAGGING 
~ TECHNIQUE 


Efficient 15” wiping width. 

















Ensures speedy, complete wiping of large surfaces. 







Eliminates risk of unwiped areas. ' ACC ' 
Conforms to mouldings and irregularities. DUSTING 


No sticky fingers. 
Less smearing risks. TOOL 
Cut tack-rag edges protected. 

AND LONG-REACH 


TACCY DUSTING BROOM 
” Taccy Coverings 








+ + + + + + H & 


Safe to use before all modern paint compositions. 





with the new “test-tube 


ANTI-DUST SERVICES LTD. € 
P.O. Box 28, Dudley. Tel: 54816. London: 27, Eastern Avenue. E.| 1.WAN. 3467 
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Easily fabricated with standard tools, With BRYMILL 


Brymill Plastic Coated Steel Strip 


is available in a wide range of colours PLASTIC COATED 
and textures and its practical STEEL STRIP 


application ranges from domestic 
products to sub-assemblies_ in 


automobiles, shipping and railways 


A TEXTURE OR COLOUR TO SUIT ANY PRODUCT 


= ROLLING MILLS LTD. 


BRYMILL STEEL WORKS - TIPTON - STAFFS 
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AUTOMATIC BARREL 
PLATING UNIT 














lf you are interested 
in barrel plating 


A “SUBMATIC” 





graph by courtesy of Humber Ltd., Coventry 


Built up from separate barrel 
x units each with individual 
drive. This gives great flexi- Provides continuous output for 
zinc, cadmium, brass, copper 
and nickel plating. 





bility for varying outputs as the 
number of barrel units making up 
the plant can be easily increased 
or decreased as required. 








BIRMINGHAM e LONDON & SHEFFIELD 
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AUTOMATIC ELECTRO-PLATING 
: PLANTS DESIGNED 
Td MEET 





INDIVIDUAL 
REQUIREMENTS 





E. Nicklin & Sons Ltd., Cycle Accessories Manufacturers, of Willenhall, 
ensure the consistent and superlative finish on their components by 
installing Canning Automatic Nickel and Chrome Plating Plant. 


Manufacturers of everything for the Polishing and Plating Industry. 


7 @ loi @% GREAT HAMPTON ST. BIRMINGHAM 18. LONDON & SHEFFIELD 
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FANS made in Ss 


No matter how remarkable the properties > 
of a plastic may be, it is the most effective 
application that counts. As fabricators of 
a wide range of fans we are able to, advise 
you on the most suitable material and 
design of construction for extracting fumes 
and moist gases from metal finishing and 
processing operations. 








Glass Fibre 


with various 
resin 


combinations 





A. E. GRIFFITHS (smethwick) LTD. 


BOOTH STREET, BIRMINGHAM, 21 


Phone: SMEthwick 1571 5 Grams: Grifoven, Smethwick 
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The Metklens range of products 
has been designed 
specifically to meet the needs 
of modern industry. Details 
of the wide and varied 
applications of this range of 
cleaning and surtace treatment 
products for all ferrous and 
non-ferrous metals are given in 
the Metklens booklet available 


free on request from Laporte 


LAPORTE 


Laporte Chemicals Ltd., Luton. Telephone Luton 4390 
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In 


‘20 MULE TEAM’ 


more ideas begin with 8B O R O N 


Vitreous 


Enamelling 


Uses for borates are long 
established in the 

vitreous enamelling industry 
Boric oxide makes possible the 
production of enamels of deep 
and brilliant colour which 
combine the properties of 
chemical resistance, 

low thermal expansion and 
low firing temperatures 
Borates are also used to 
neutralise the steel sheets 
after pickling and to set-up 

the enamel slip. 


The Technical and Development 
Departments of Borax Consolidated 
Limited will be pleased to advise 
you on the most suitable 

20 MULE TEAM’ Boron product 


for your aoplication 


BORAX CONSOLIDATED LIMITED 


BORAX HOUSE - CARLISLE PLACE - LONDON SW1 TEL: VICTORIA 9070 
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MINOR CABINET 
MACHINE 


SIZE 3 CABINET 
MACHINE 


SIZE 2 CABINET 
MACHINE 


All hungry for work and ready to tackle all you put 
before them. They are not particular what they get 
whether it is engine parts or crank cases, gear wheels 
or castings. Powerful and accurate jetting action 
rapidly removes all the grease and swarf, even from 
many of those particularly difficult corners. And, this 
is why Dawson equipment is so widely used in car 
engine manufacture for cleaning cylinder blocks and 
other complex parts. 

Whatever your problem our wide experience and 
extensive technical resources are at your disposal. 





Sole Distributors 


DEGREASING AKD DRUMMOND = ASQUITH, LTD. 
CLEANING PLANT BBLSUras CE UG a Cire, CO ae tur i 


Tel. Midland 343! 





DAWSON BROS. LTD., Gomersal, Near Leeds. Tel: Cleckheaton 3422 (5 lines) 
LONDON WORKS, 406, Roding Lane South, Woodford Green, Essex. Tel. Wanstead 7777 (4 lines) 
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WHO SPEAKS FOR CORROSION ? 


INCE Adam brought about his banishment from Eden and was condemned to 
having to earn his bread by the sweat of his brow, the instrument which has been 
the most effective in ensuring that his heirs should not succeed in evading this penalty 
is undoubtedly the 2nd Law of Thermodynamics. This inexorable Law, and all 
the consequences which directly or indirectly derive from it, has meant that no step 
can be made towards utilizing the resources of the planet for the greater comfort and 
well being of mankind without the full and proper price being paid in energy expended. 
To remove heat from our slings and fizzes in torrid summers, and to add it to our 
possets and caudles in the frigid depths of winter requires in each case that work be 
done, and so it ts with the materials which are used to construct our dwellings and our 
tools, our necessities and our luxuries. Iron is violently divorced from its intimate 
marriage with oxygen under the stern working of the 2nd Law, with carbon as co- 
respondent in the unnatural condition of the blast furnace. The same iron quietly 
reunites itself with oxygen, according to the precepts of the same Law when they are 
once more brought together in some man-made application. 

The utilization of metals therefore, involves effort on at least two fronts. One is 
seeking ever more efficient ways of extracting metals from their naturally occurring com- 
pounds, while the other is studying and devising means of preventing the high-energ) 
content of the extracted metal urging it back towards its primary combined state. 

It is in this second field of endeavour that this Journal and its readers are most 
actively engaged, the field of corroston—ats causes, its mechanisms and tts prevention. 
For some years the major platform for the discussion of corrosion science has been 
provided by the Corrosion Group of the Society of Chemical Industry, with some 
writings appearing in the journals of certain other learned bodies. Last year came 
news of the formation, under the sponsorship of a technical journal, of the British 
Association of Corrosion Engineers, which stated its objects as being generally to 
promote the dissemination of technical information about corrosion matters and to 
develop by means of social activities the free interchange of information among members. 
It hopes to progress in due course towards the establishment and acceptance of qualifica- 
tions for corrosion engineers and the standardization of techniques of corrosion control. 

Now comes the announcement, reported elsewhere in this issue, of the foundation 
of the Corrosion Science Society, whose aims are cited as being to promote the advance 
of corrosion science and its application to the solution of practical problems, and to 
organize meetings of scientifically qualified persons in all fields of corrosion research 
and practice for the discussion of current work. Sponsors of this Society include 
some of the most eminent workers in the field of corrosion science in this country. 

It could hardly be maintained that the emergence of these new bodies has been 
in response to a belated recognition of the existence of corrosion study as a branch of 
science, and it can only be assumed that those responsible for inaugurating the latest 
body must have been conscious of some need for which provision has not hitherto been 
made. The fact that the first International Congress on Metallic Corrosion, which 
is to be held in London in 1961, is to be administered by a special committee and not as 
might have been expected by the Corrosion Group of the Society of Chemical Industry 
(a fact which is commented on by “ Platelayer”’ elsewhere in this issue) is perhaps 
not without significance in this connexton. 
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TOPICAL COMMENT 





FROM THE MAIN 





Points 








Talking 


by “* PLATELAYER ” 


LINES AND SIDE 
LINES OF METAL 
FINISHING 





A MYSTERIOUS CONGRESS 

PRELIMINARY announcement has been 
A circulated to the effect that in 1961 the First 
International Congress on Metallic Corrosion will 
be held in London. A Congress of this kind will, 
undoubtedly, fill a real need and should attract a 
great deal of interest, if it is well organized and 
covers an adequate field. To encourage the 
maximum support for a meeting of this kind, 
however, it is desirable that those invited to par- 
ticipate should know the organization under whose 
auspices the Congress is being held. Of this 
there is no indication on the circular, but presum- 
ably the Society of Chemical Industry is involved, 
as the address of the Congress headquarters is the 
same as that of the Society’s offices. The Society 
has a very active and internationally known Cor- 
rosion Group, yet there is no evidence that the 
Group is a sponsor of the Congress. If this is 
indeed the case, it is a great pity. 

Another strange feature is that, although no 
details of the Congress programme are given, 
applications for membership are invited, accom- 
panied by a remittance for £5. Most potential 
members will almost certainly like to know a 
little more about what they are going to get for 
their money before they subscribe, especially as 
the event is still such a long time ahead. 

In any case, there should be more co-ordination 
with existing interested bodies before an important 
event such as this is announced. 


SPONSORED RESEARCH 

NE of the great differences between research 
O organization in the United States and in 
Britain is the relatively small part played here by 
sponsored research in independent profit or non- 
profit making organization. There are only four 
such research institutes here, as compared with a 
much larger number across the Atlantic, only some 
0.1 percent of the total amount spent on research 
and development being in the form of sponsored 
work, as compared with 1.5 per cent in the U.S.A. 
On the other hand, we do have the Department of 
Scientific and Industrial Research with its 49 co- 
operative research associations which has no 
American counterpart ; in fact combined research 
by competitive companies seems to the American 
mind, a contradiction in terms. The fact that it 
works here may well be considered an indictment 


of the attitude of many of our industries towards 
research, 1.¢., it is not of such great importance 
as to merit a high degree of secrecy so far as com- 
petitors are concerned. It is, therefore, not without 
significance, as was pointed out by Dr. F. N. 
Woodward, of the Arthur D. Little Research 
Institute in Scotland, that chemicals, pharma- 
ceuticals and oil, the three industries in Britain 
with the greatest reliance upon scientific research, 
are without research associations. 

There is no doubt that there is considerable 
scope for more sponsored research here, if only 
some effective means could be arranged to bring 
its advantages home to many firms which could 
benefit by it. It might not by such a bad idea if 
the existing institutes could co-operate in organizing 
a joint conference at which clients and potential 
clients could be encouraged to get together and 
exchange views and experiences. 


SHOW BOATS 


E tend to think of the U.S.A. as a country 

with a relatively small coast line, and hence 
not one where boating would be particularly 
popular. It is, therefore, surprising to find that 
America has some 8 million recreational boats. 
Interest in boats is also increasing rapidly here, 
orders received at the recent Boat Show being, in 
the case of some firms, as much as three times 
greater than the previous year. 

The relevance of this to the paint industry is 
that boat owners in the U.S.A. are buying some 
10 million gallons of paint and varnish to keep 
their craft in trim. Boats need a lot of painting 
and this is evidently a market to be watched. 


SOME CHROME 


OME manufacturers issue curious instructions 
S on the treatment and cleaning of their plated 
products. However, one of the strangest is that 
contained in a leaflet presented to purchasers of a 
French electric grill on sale in this country which 
contains the following sentence :— 

“The body of the ‘Roto-Grill’ being 
chromed, water must not be used. Rub with a 
dry soft cloth, after use, and whilst the chrome 
parts are still warm, dry them.” 
While we have seen some pretty poor chromium 
plating in our time, we have yet to find any which 
must not be allowed to get wet ! 
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ZINC COATINGS 
ON 
IRON AND STEEL 


i — Finishes for 


Zine Coatings 


A Survey 
by A. K. PARKER, M.A. 


in collaboration with the Zinc Development Association 
Continued from page 453, December 1959 issue 


LTHOUGH zinc takes on a pleasant grey 

patina when it is exposed to the atmosphere 
the hot-dip galvanized pylons of the British Elec- 
tricity Authority are a familiar rural example—this 
does not fit it in with everybody’s scheme of 
decoration. Frequently, therefore, zinc-coated 
articles have to be painted for decorative reasons, 
or to camouflage them, if they form part of a 
military installation. 

Paint coatings are applied direct to iron and 
steelwork to protect it against corrosion. Hence 
a painted zinc coating on steel will afford extra 
protection, and, in fact, it is found in practice that 
the life of a zinc-plus-paint protective system is 
longer than the sum of the lives of an equivalent 
paint coating and an equivalent zinc coating. In 
other words painted zinc coatings form a single 
protective system, in which each component 
complements the corrosion resistance of the other. 

Where conditions are only mildly corrosive, 
the life of the zinc coating may be as long as that 
expected of the article itself so that further pro- 
tection is often superfluous. In severe industrial 
atmospheres, however, the combination of zinc 
coating plus paint coating can, with very little 
attention, give complete protection over a long 
period, often with less expenditure than if the 
paint had been used alone. This is because 
suitable paint coatings last longer when applied 
to properly prepared zinc coatings than when 
applied directly to steelwork — hence less frequent 
repainting is necessary—and also because the 
repainting is itself simplified as less preparation 
is required. Figures for the comparative costs 
of typical protective systems and their subsequent 
upkeep have recently been published ‘'-*). 


Fig. 24.—Typical process flow sheet for operating the “Cronak” 


Occasionally, the need to provide electrical 
insulation is a further reason for applying an 
organic finish over a zinc coating. Such cases 
are nearly all confined to the telecommunications 
industry. 

Chromate Passivation Treatment on Zinc 
Coatings 

The simplest type of finish applicable to fresh 
zinc surfaces to provide extra corrosion resistance 
is a chromate passivation treatment. It is equally 
suitable for use on hot-dip galvanized, zinc-sprayed, 
zinc-plated and sherardized articles. 

The usual treatment consists simply in cleaning 
the articles and then dipping them in a chromic- 
acid solution at about 60 to 70°F., followed by 
rinsing in cold fresh water and drying in a current 
of warm air. The chromate film should have a 
greenish iridescent or greenish-yellow iridescent 
appearance free from bare patches, and should be 
adherent. Ministry of Supply Specification 
D.T.D. 923A gives details of tests for the adequacy 
and effectiveness of the coating and frequently 
forms the basis of contracts involving chromate 
passivation treatement. 

Chromate passivation treatment prevents the 
formation of “‘ white rust,” the bulky white deposit 
which often forms on fresh zinc surfaces allowed 
to stand under humid conditions (see chap. 3 It 
is always to be recommended for zinc-coated 
components intended for service in the tropics, 
where high humidities are to be expected. The 
chromate film is not an insulator, so it may be 
applied to electrical components before assembly 
without interfering with the electrical contact 
between them. Dry heat is damaging to the 


chromating process of the Imperial Smelting Corporation Ltd 
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chromate film, so it is not suitable for use on a 
component of which part is to be stoved enamelled 
at a later stage in manufacture. 

If the prevention of “ white rust” is the only 
requirement, an even simpler form of chromate 
dip has been developed by the British Non-Ferrous 
Metals Research Association. [his consists in 
dipping the zinc-coated sheet in an acidified 1 per 
cent. solution of sodium dichromate for 30 sec. at 
room temperature or slightly above it. 


(6 


Zinc Coatings as Bases for Organic Finishes 

The matt surfaces obtained by zinc spraying 
or sherardizing form ideal surfaces for painting 
and the ordinary types of organic finish will adhere 
satisfactorily to them, without the need for any 
special preparation. However, on hot-dip gal- 
vanized or zinc-plated} (especially bright-zinc 
coatings, it is necessary either to use special primers 
or to prepare the surface before the paint is applied. 


. 26.—The new extensior 
boiler shi Pp of Gt 
Iron and Steel Co 
diff, as painted 
] 


calcium plumbate on « 


ron 


Courtesy Associat 
Manufacturers 


Fig. 25.—The weathered galvanized 
sheeting on the Empres 
Hall, Earls Court ha 
been painted with calcium 
plumbate. 


Courtesy Associated Lead 
Manufacturers Ltd. 


This is partly because these types of zinc coating 
are too smooth to provide a mechanical key for 
the paint or lacquer and partly because the paint 
appears to react with the unprepared zinc surface 
to form a compound with weak mechanical pro- 
perties, though the mechanism of this reaction is 
uncertain. 

The simplest base for a paint system on freshly 
hot-dip galvanized or zinc-plated steel is a coat of 
primer pigmented with calcium plumbate. No 
pretreatment is required apart from a wash with 
white spirit to remove grease. Outdoor exposure 
tests have amply demonstrated the excellent 
achesion possessed by this type of primer when 
applied to both new and weathered galvanized 
surfaces These results have been confirmed 
in many practical applications, ‘’-?) although the 
reason for the good adhesion of calcium plumbate 
paint is still not understood.‘'” 

The ordinary type of calcium plumbate paint 
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has a linseed-oil vehicle which takes 24 hours or 
more to dry. While this comparatively long 
drying-tlme is acceptable for galvanized articles 
such as window frames which are painted on site, 
it may prove inconvenient for goods painted in 
the factory. To overcome this difficulty, stoving 
primers pigmented with calcium plumbate are 
now being developed and tested.'’ 

Untl the development of paints pigmented 
with calcium plumbate, the most common pre- 
treatment was the immersion of the galvanized 
or zinc-plated article in an etching solution con- 
taining phosphoric acid and zinc salts together 
with accelerating agents to promote rapid reaction 
leading to the formation of uniform, fine-grained 
and strongly adherent phosphate films on the work. 
The solutions are usually used hot and are applied 
by dipping or spraying ; special cold solutions 
may also be brushed on. Several proprietary 
solutions are marketed and full operating details 
are provided by the makers(*). The work should 
be washed in water, both before and after phosphate 
treatment. 

The chromate passivation treatment referred 
to in the previous section also gives satisfactory 
results when used as a basis for an organic finish. 

Hot-dip galvanized surfaces are often prepared 
for painting by being allowed to weather in the 
open. The time taken for this to be effective 
varies with the aggressiveness of the atmosphere 
and a satisfactory surface may take anything from 
a few weeks to a year to form. Care should 
therefore be exercised in deciding whether a surface 
is adequately weathered before brushing off the 
loose corrosion product and painting it. 

In recent years, certain special paints called 
“etch primers ” or “ wash primers ” have become 
available which still adhere directly to freshly 
galvanized or zinc-plated surfaces. These are said 
to form an inorganic film, which provides adhesion, 
and an organic film, which forms the coating, so that 
they act as both primers and etching solutions. ‘'' 
Most etch primers are based on polyvinyl-butyral 
and contain chromates and phosphoric acid. 
They should be applied as a thin coating and the 
second coat should be applied soon after the primer 
is dry. When etch primers are used, the choice 
of second coat is somewhat restricted and the 
makers of the primer should be asked to recommend 
a suitable one. Because some types of etch 
primer have only a short shelf life, they are supplied 
in two parts which should be mixed just before 
use. For the best protection an ordinary primer 
should follow ; for indoor use, it can be omitted. 


Suitable Organic Finishes for Use on Zinc 
Coatings 

In the telecommunications industry, a lacquer 

finish is frequently applied to matt zinc-plated 


components‘'*), This serves to protect them 
against “‘ white rust”? and against finger-marking 
in handling during assembly, as well as delaying 
deterioration in service. Thin coatings of lacquer 
are usually applied to small parts by dipping, 
though heavier parts and parts which will need to 
withstand heavy handling are often given an 
additional spray coating. Two types of lacquer 
in common use are a high-viscosity cotton formu- 
lation containing 12.5 to 13.5 per cent. solids and 
a special cellulose glyptal-resin formulation con- 
taining 22 to 27 per cent. solids. 

Paints pigmented with calcium plumbate and 
employing linseed-oil vehicles can be applied to 
give a fairly heavy coat directly on freshly gal- 
vanized or zinc-plated surfaces and so may be 
used on their own where only a one-coat system is 
required. Any standard weather-resisting or gloss 
paint may be used on top of the calcium-plumbate 
primer and sometimes a second coat of the calcium- 
plumbate paint is applied instead of a separate 
finishing coat.“’ 

Some recommendations on the composition 
of paint systems to be applied over zinc-coated 
steelwork are made by the British Standards 
Institution.‘'*) Two-coat paint systems applied 
over a zinc coating are classed as Grade I protective 
schemes suitable for use on surfaces fully exposed 
outdoors under severe conditions, as in industrial 
atmospheres. For the finishing coat, most good 
paints based on a drying oil, oleo-resinous, synthetic, 
bituminous or other suitable medium are preferred, 
though it is, of course, important that a bituminous 
paint should contain no acidic phenolic constituents 

Performance tests ‘'*) on the behaviour of painted 
hot-dip galvanized window frames in very humid 
conditions in a sugar-beet factory and in a highly 
polluted atmosphere in a gas works have led to 
the conclusion that the greatest single factor to be 
considered in choosing a protective paint system 
for use on zinc coatings is its impermeability to 
moisture. In this respect modern synthetic vehicles 
are perhaps better than those based on oil and 
chlorinated rubber; bituminous paints are also to be 
recommended. 

A useful published table''*’ lists all the more 
important modern and standard types of paint and 
compares their main chemical, physical and 
mechanical properties on a strictly relative scale 
of values. A table of this sort can only give general 
guidance in selecting a suitable paint to meet 
specific requirements as paints of the same type 
can show considerable variations in film properties 
on account of differences in formulation. 

The use of etch primers considerably restricts 
the choice of paint for subsequent coats and silicate 
paints, some bituminous paints, and some paints 


“ 


*Parkerizing, Walterizing, Bonderizing, Lithodizing and Grano- 
dizing are a few of the trade names 
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and lacquers based on ethyl cellulose, nitrocellulose 
acetobutyrate, hard resins, styrenated alkyd resins, 
cellulose plasticized phenolic resins and poly- 
urethane resins are best avoided in these circum- 
stances.‘'" 

It has been stated earlier that the slightly rough 
matt surface on zinc-sprayed and sherardized 
articles forms an excellent basis for paint. If at 
least two coats are to be applied, the first one should 
be well thinned so that it can penetrate into the 
pores of the coating and the second one should be 
fairly viscous so as to ensure that it covers the 
“ peaks’ of the rough surface. It is especially 
important to exclude water when painting as it 
may otherwise lodge in the pores and corrode the 
zinc coating underneath the paint. 


Repairing and Patching Zinc-coated Surfaces 

When articles are manufactured from zinc- 
coated sheet, or from steel sections which are 
zinc coated before erection, there will be a number 
of uncoated edges, welds and rivets. Also, parts 
of the zinc coating may have suffered mechanical 
damage during fabrication, transport, and erection. 
Zinc-rich paints of the types described on pages 
321-2 (Sept. issue) are the ideal materials with which 
to fill in the gaps in the zinc coating and so complete 
the protective layer over the whole surface of the 
fabricated structure. Because these paints give a 
dry film containing about 95 per cent. zinc dust, 
they protect the underlying steelwork sacrificially 
in the same way as zinc coatings applied by hot-dip 
galvanizing, spraying, electroplating and_ sher- 
ardizing. 

On account of the simplicity with which zinc-rich 
paints can usually be applied to structures in 
service, they are ideal, too, for reconditioning un- 
painted zinc coatings nearing the end of their useful 
life. For reasons both of protection and economy, 


Fig. 27.—The roof in this picture 
was photographed five 
years after painting. The 
section of the left on the 
picture was painted with 
an aluminium paint and 
that on the right with a 
zinc-rich paint 


such reconditioning should be undertaken before 
more than 5 per cent. of the surface shows rust. 
Any loosely adherent rust should be removed by 
light wire brushing before applying the zinc- 
rich paint. Tests on Dutch high-tension towers''* 
have shown that a two-coat system has advantages, 
a thin coat being applied first, followed by a heavier 
coat after an interval of at least two days. A 
structure reconditioned in this way acquires a 
uniform grey colour after 2 to 3 months, when the 
zinc dust has taken on the same colour as the sur- 
rounding weathered zinc surface. 
To be continued 
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* CONFIDENCE IN PLATING” 


> eae the recent announcement of the 
new British Standard for electroplating and 
the Mond Nickel Company’s labelling scheme, 
Mond are holding an exhibition and conference 
under the above titie at the Engineering Centre, 
Birmingham, from February 23 to 25. Full 
details are available from the company. 
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“HEAT-PLATING” 


A New Process for 


Carbide and 


NEW “ heat-plating ”’ process, developed by 

Todco of Whitier, California, U.S.A., under 
the generic title of “‘ Pyro-Plates ”’ is now in use 
in the U.S.A. by Metallurgical Consultants Inc., 
Maywood, California. Three processes are avail- 
able, “‘ Pyro-Tung ” for the deposition of tungsten 
carbide, “‘ Pyro-Plate ” for nickel and “‘ Nikl-Kase,” 
a hardening process. The oxygen-containing com- 
pounds of nickel and cobalt used in these processes 
are applied to metals and when reduced form a 
low-melting-point alloy plate metallurgically bon- 
ded to and diffused into the surface to become an 
integral part of the base metal. Unlike electro- 
lytic processes, adhesion is not involved in the 
process as the substrate becomes a mutual solid- 
solution nickel alloy which cannot rupture. 

These plating and hardfacing compounds are 
applicable to all ferrous metals, including cast 
iron, stainless and high-alloy steels and copper, to 
produce surface plates, diffusion layer cases and 
hardfacings exhibiting, it is claimed, a superior 
resistance to oxidation, corrosion and to abrasion 
in a degree adjustable and economically suited to 
specific applications. 


Fig. 1.—(x 500). Photomicrograph 
of Pyro- Tung plate on 1020 
steel shows in top layer 
large and finely divided 
particles of tungsten car- 
bide (white) held in nickel- 
iron (black) matrix. White 
ternary layer beneath 1s 
iron, nickel, carbon, tung- 
sten alloy mutual solution 
of plate and base metal ; 
black line, a complex of 
unidentified phase. Bottom 
layer is steel substrate. 


the Deposition of Tungsten 


Nickel, and for Hardfacing 


Uulizing fast, clean mass-production techniques, 
paint or slurry, thinned to desired consistency with 
Pyro-Plate No. 1000 Thinner may be applied by 
dipping, spatula, brush, spraying with paint spray 
gun or by plastic squeeze bottle, or by flame spray- 
ing. Special equipment, special surface prepara- 
tion and masking are eliminated. Conventional 
degreasing, acid pickling, grit or vapour blast 
provide the clean metal surface necessary for a 
good diffusion layer. The self-fluxing compositions 
in a quick-drying suspension have a high wetting 
action, good adherence and are readily applied to 
interiors where many plating methods are difficult 
or impossible. 

Reduction to a plate or hardfacing is accom- 
plished by heating in a reducing atmosphere in the 
range from 1659 F to 2050 F. (900 to 1120 C.). 
Holding at temperature is unnecessary as fusion 
occurs when a specified minimum heat is reached. 
Thus, the short heating cycle, standard brazing 
temperatures, adaptability to continuous-type fur- 
naces and processing as an integral part of other 
heat treatment make _ possible economical 
techniques. 
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Pyro-Tung 
Pyro-Tung tungsten-carbide plate contains 
approximately 80 per cent. by weight of crystalline 
tungsten carbide interspersed in an alloy matrix 
of nickel and the base metal to which it is fused. 
Very finely divided tungsten carbide in the com- 
position dissolves in the molten alloy at a reducing 
temperature of 2050 F. (1120 C.) and, on cooling, 
precipitates as crystals to form a plate extremely 
resistant to abrasion. The wear 
Pyro-Tung plate is said to exceed that of the 
hardest steels, this factor being attributable to the 
finely dispersed carbide crystals which have a 
hardness of 1850Knoopj99 or about 85Rc and are 
held in a matrix of approximately 60Rc. Thus, 
usual hardness tests are not indicative of the anti- 

abrasion potentials of the plate. 


Apphed by brush, spray, or dipping and reduced, 
plates 0.0005 in. to 0.005 in. thick may be achieved, 
but thin plates must be supported by a hard 
substrate in some applications. Such hardening 
of the substrate may be done as an integral part 
of plate application or by subsequent heat treat- 
ment without adverse result. Pyro-Tung as 
applied has a hardness of 55-60Rc but subsequent 
hardening can increase this to 65-70Rc. Applicable 
to any metal, other than cast iron, whose melting 
point is above 2050 F. (1120 C.) mutual solution 
of the plate and base metal produces an alloy layer 
in the substrate approximately equal to the plate 
in thickness. Parts plated and ground to origir +] 
dimensions exhibit the anti-abrasion qualities of the 
plate itself. 

The nickel matrix of Pyro-Tung lends ductility 
and flexibility to the plate which cannot be achieved 
in other wear-resistant products. The plate may 
be ground, micro-polished, post-formed and welded. 
It has high hot hardness, resistance to abrasion, 
erosion and galling. Copper brazing and Pyro- 
Tung application may be combined. 


resistance of 


Fig. 2.—Typical articles plated wit! 
Pyro-Plate nickel plate for 
resistance to corrosion 
A. & B. Marine fitting 

of cast tron, as cast, after 
being sand rolled and 
plated. 

', Aircraft fitting of steel 
as machined and plated 
Part ts plated inside and 
out including both inter- 
nal and external thread 


Pyro-Plate Nickel 


This composition is applied in one or more coats 
to build a plate from 0.0005 to 0.003 in. thick on 
ferrous metal and copper surfaces which are non- 
porous. The nickel-phosphorous alloy, when re- 
duced in hydrogen or disassociated ammonia at 
1650 to 2200 F. (900 to 1205 C.), has a bright, 
nickel colour and provides a corrosion-resistant 
plate equal to or, in some cases, better than pure 
nickel. 

Exceptional corrosion resistance is attained by 
careful application of the composition on to an 
absolutely clean surface in hydrogen. Such a 
plate has greatly extended life over platings of zinc 
or cadmium. Rough, porous surfaces are more 
difficult to make “corrosion proof” but the 
metallurgical bond and self-quenching action of 
this nickel composition make corrosion inconse- 
quential. Self-quenching occurs where minute 
spot corrosion starts. Due to polarization, the 
insoluble nature of the corrosion products and the 
fact that the plate cannot lift or peel, rusting is 
quickly inhibited even where the plate is deeply 
scratched. 

Pyro-Plate nickel is unaffected by a wide array 
of corrosive media including 5 per cent. hydro- 
chloric and sulphuric acids, mild organic acids, 
organic chlorides, alkaline metal and alkaline 
earth chlorides, steam and many others. 

Applied to cast iron and porous metals, Pyro- 
Plate nickel is completely infiltrated into the sub- 
strate to form a hard, nickel-iron diffusion layer 
highly resistant to oxidation and corrosion. This 
diffusion layer case is from 0.003 to 0.005 in. deep 
and its increased hardness improves abrasion 
resistance. There is no build-up or dimensional 
change in the external surface. The excellent 
anti-oxidation properties result from nickel in- 
filtration along the grain boundaries and “ plating ” 


Continued in page 54 
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Fundamental Investigations into 


THE POROSITY 
PLATED 


OF 
COATINGS 


Some Results obtained by the 


U.S. NATIONAL BUREAU OF STANDARDS 


HE U.S. National Bureau of Standards has 

recently been investigating the causes, nature, 
and effect of porosity in plated coatings for the Ameri- 
can Electroplaters’ Society, because the protecting 
value of a plated coating on metal is dependent, to 
a large extent, on the exclusion of pores and other 
flaws in the coating. 

As part of this programme, several different 
aspects of porosity have been studied including 
the development of an improved technique to 
study porosity of metallic electroplated coatings 


with a microscope, evaluation of the sensitivity of 


the ferroxyl test — one of the generally accepted 
methods of detecting porosity — and determination 
of the influence of gas on pore formation. 

Further knowledge of these phases of electro- 
plating and a satisfactory method of measuring 
the porosity should be of value both to the plating 
industry and to the science of electroplating. A 
continuous protective coating is particularly im- 
portant in the field of aeronautics, where the metals 
used for jet engines and other high-temperature 
components must withstand great changes in 
temperature. 


Microscope Detection Method 


Although much research has been directed 


toward pore detection and elimination, methods of 


examining pores on metallic coatings with micro- 
scopes have received little attention because most 
pores have diameters too small for adequate 
sectioning. Even if a pore is sectioned properly, 
the contours may be distorted by polishing and 
etching. So far, attempts to cut an entire pore 
parallel to its axis have been unsuccessful, so that 
a dot or oval is all that is seen. 

‘ Parallel sectioning,” a technique developed by 


F. Ogburn, and D. W. Ernst, research associates of 


the American Electroplaters’ Society, involves 
polishing off some of the coating perpendicular to 
the axis of the pore and parallel to the basis metal. 
When the cut section is studied under a micro- 
scope, the pore will appear as a small dot which 
can easily be seen at 400 magnification if the pore 


is larger than 0.05 mil in diameter. To ensure 
that the dot is not a surface defect introduced 
during polishing, successive layers are removed 
and examined until the underlying metal is reached. 
If the dot is a pore, it will reappear consistently 
at the same spot. A pantograph arrangement is 
used to relocate the exact position of the pore after 
successive removal of each layer. 

With this technique, the size and shape of pores 
or other defects that are difficult to cross-section 
can be determined and the damaging effects of 
atmospheric corrosion can be further studied. 

Four types of pore defects were found in these 
studies : Pits (dead-end pores), cavities (enclosed 
pores), continuous pores, and bridged-over pores. 
The relative frequency of these four types has not 
been determined. 


Sensitivity of Ferroxyl Test 

The best known porosity test for nickel coatings 
on steel is the ferroxyl test in which a solution 
of sodium chloride and potassium ferricyanide 
applied to the coating produces a blue spot where 
the basis metal is exposed. Because the reagent 
was found to attack the nickel coating and produce 
pores, this test has been modified to eliminate any 
contact between the ferricyanide and _ nickel. 
However, since the overall sensitivity was not 
known, experiments were conducted by the Bureau 
to determine the efficiency of the method. 

Test specimens were prepared by plating steel 
sheets with gold on one side. The coated speci- 
mens were then tested with the modified ferroxy! 
test (solution of sodium chloride-potassium ferri- 
cyanide). Next the basis metal was dissolved by an 
acid solution, leaving the coating. This gold foil 
was photographed by placing it on a photographic 
film and exposing to light. The resulting photo- 
graphic record of the porosity, supplemented with 
measurements of pore size obtained by microscopic 
examination, were compared, spot by spot, with 
the pattern produced by the ferroxy] test. 

From this experiment, it was found that the 
sensitivity of the ferroxyl test decreased as the 
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pore size decreased. Virtually all pores 0.5 mil 
or more in diameter were detected by the ferroxyl 
test while very few of the pores less than 0.1 mil 
in diameter were detected. Since smaller pores 
are more numerous than larger pores, it is evident 
that the ferroxy] test has rather severe limitations. 


Influence of Gas on Porosity 

Several initiators of pore formation have been 
suggested. These are: Inclusions in the basis 
metal; surface contours and other discontinuities of 
the basis metal; foreign matter in the bath that 
settles on the cathode; and initial sites of nuclea- 
tion on the basis metal which build up without 
filling all intervening spaces. No matter which 
of these—or other factors — initiates a pore, 


400 Micrograph showing three of the different tvpes of pores 
of Standards. 

the dead-end pore (B) extends about one-third of the wa) 
goes from the basic metal into the deposit. 


gation t the U.S. National Bureau 
at the surface ; 
wer pore (C 

upper right, lower left, and lower right 


* 





once it has been started, subsequent deposition 
should bridge over it. The fact that this bridging 
over does not always continue with deposit build- 
up may be explained by gas discharge or bubble 
formation. From studies using parallel sectioning 
techniques, it seems likely that almost all pores 
follow the normal tendency to bridge over ; those 
that are prevented from closing up because of gas 
accumulation give the deposit its resulting porosity. 

One factor contributing to the formation of 
pores involves the growth of a deposit around a 
gas bubble. To study the effect of gas on porosity, 
a cell was developed with a transparent bottom 
that facilitates observation of metal deposition. 
This cell has a concentric cylindrical electrode 
system so that the cathode (1.e., the metal being 


t found in electrodeposited ccatings during é 
mtinuous pore (A) is larger near the basic metal t 

h through the deposit ; and the bridg 
Successively polished layers are shown in upper | 
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Fig. 2.—(x 200). 
deposit growth around bubble 


Formation of pores due to gas bubbles. 
B and C), 


plated) is at the centre of the system, pressed down 
on the thin cell bottom. Deposition forming 
around the periphery of the cathode can be observed 
though this transparent bottom. When the current 
density is increased until hydrogen evolves, and 
then decreased slightly, hydrogen bubbles remain 
attached to the plated surface. If the cell is 
operated at a low current density, the deposit 
thickens at a uniform rate with few visible defects. 
At high current densities hydrogen, evolved in 
great excess, produces a rough deposit that has 
poor adherence. 

The relative rates of hydrogen discharge and 
metal deposition were found to determine whether 
a bubble is covered over by the deposit or enlarges 
itself. When a gas bubble is large enough to 
break way from the deposit, it leaves some gas 
in the pore formed by the deposit growing around 
the bubble. This gas effectively blocks the electro- 
lyte from entering the pore and so prevents the 


The micrographs 


covering over (D 


and complete 


fe ; r sah le 
illustrate imtiation of the bubble 


deposit from forming across the pore opening 
Although this experimental procedure differs from 
actual industrial plating conditions in several ways, 
observations seem to indicate that the pore growth 
mechanism it demonstrates is applicable on a 
broader scale. 
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FORMATION OF CORROSION SCIENCE 
SOCIETY 


ORROSION topics are discussed by many 
institutes and societies in Britain, at meetings 
more often than not consisting of lectures and 
symposia on established matters. However, there 
exists no independent organization bringing together 
scientists interested in the progress and practice 
of the science and technology of corrosion and its 
prevention, for the discussion of current work. 
It is believed that an independent Society, 
consisting only of professional scientists and 
technologists working in the corrosion field, would 
be particularly well able to promote the advance 
of corrosion science. Meetings of limited size, 
at regular but not too frequent intervals, have 
proved very attractive to many people for the 
informed discussion — not necessarily accompanied 
by publication — of their current special subjects : 
examples are, in Europe, the meetings of the CITCE 
and in the U.S.A., those of the Gordon Conference 
Organization 
The Corrosion Science Society is therefore 
being formed with the following immediate aims : 
To promote the advance of corrosion science and 


Heat Plating 
Continued from page 50 


of the individual grains to alleviate oxidation- 
induced surface cracking and flaking. Such surface 
protection has been markedly demonstrated in 
cast-iron glass moulds, their life being extended 
more than 75 per cent. Plated mild-steel hot- 
work dies, tested over an extended period at 1200 F. 
(650 C.) in an open air furnace show anti-oxidation 
qualities equal to stainless-steel dies costing four 
times more, as well as better heat transfer character- 
istics. 

Among other advantages are ease of application 
to interior cavities, plating of threads and sharp 
edges without build up, ductility permitting post- 
forming, drawing and bending of the base metal 
and excellent weldability resulting in non-corrosive 
joints. Application may be an integral part of a 
heat-treating operation and the plate subsequently 
precipitation hardened if desired from 40Rc as 
applied to 60-65Rc. Corrosion- and oxidation- 
resistance properties allow substitution for ex- 
pensive stainless steels of mild and alloy steels 
having a wider range of physical properties. 

Nikl-Kase 

A suspension of hardfacing alloy in paste form, 

Nikl-Kase paste may be thinned to a slurry for 


application from a plastic squeeze bottle where 
thick, hardfacing deposits to resist abrasion are 


its application to the solution of practical problems. 

To organize meetings — personal, local, national 
and international — of scientifically qualified per- 
sons interested in all fields of corrosion and 
corrosion-protection research and practice, for 
the discussion of current work. 

To co-operate with all other professional in- 
dividuals, societies and institutes, British and 
foreign, with interests in the corrosion field. 

The first meeting will be held on April 4-5, 1960, 
at Battersea College of Technology, London. 
Stress-corrosion cracking, the corrosion and pro- 
tection of aluminium, cathodic protection, electrode 
processes and high-temperature corrosion and 
oxidation will be among subjects to be discussed 
on the basis of a series of talks by workers at present 
active in these fields, including C. Edeleanu, 
J. G. Hines, T. P. Hoar, J. E. O. Mayne, N. F: 
Mott, E. C. Potter and L. L. Shreir. All interested 
should write to either Dr. T. P. Hoar, Department 
of Metallurgy, Pembroke Street, Cambridge or 
Dr. L. L. Schreir, Battersea College of Technology, 
London, S.W.11. 


specified. Nuiki-Kase is available in hardnesses of 
40, 50 and 60Rc. Nikl-Kase 60, about 60Rc, is 
hard enough for smear-free lapping and grinding ; 
Nikl-Kase 40 and 50 may be machined. 

Reduced at 1870 F. to 1900 F. (1020 to 1038 C.) 
for hardface coatings up to jin. thick, it relies on 
extremely hard chromium borides for its excellent 
abrasion resistance. This may be substantially 
varied through the addition of up to 50 per cent. 
by weight of tungsten carbide. 

Nikl-Kase hardfacing spray powders available 
in hardnesses of 40, 50 and 60Rc further increase 
the versatility of these coatings. Such powders 
may be sprinkled into the moist surface of Pyro- 
Plate nickel and, when reduced, will produce thin, 
corrosion-resistant hardfacing layers on the inside 
surfaces of various articles such as valves, pumps, 
etc., where application of other hardfacings is 
difficult, or impossible. 

These hardfacings may be hot forged but are 
not subject to additional hardening by heat treat- 
ment. The homogeneous deposit exhibits excellent 
resistance to oxidation up to 1700 F. (928 C.), 
is very corrosion-resistant to most acids and has 
excellent gall resistance against materials other than 
itself. More than 80 per cent. of physical strength 
is retained at 1000 F. (538 °C.), 70 per cent. at 
1400 F. (760 'C.). At 800 F. (425°C.) 90 per 
cent. of hardness is retained. Coefficient of ex- 
pansion is 8.3 x 10° in. per F. 
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CONTROL OF FURNACE 
TEMPERATURES 
by W. J. Swinn* 


ILL automatic control systems are based on 
A the fundamental idea of feedback whereby a 
deviation of output from a predetermined level 
e.g. a change in temperature is measured and 
compared with the preset value ; a signal corres- 
ponding to the difference is transmitted to the 
controlling means which applies correction to the 
input through a final control element to restore the 
output to its set value. 

Changes in temperature in an enamelling furnace 
can result from a combination of factors affecting 
the balance between heat input and heat loss. 
These can be listed as follows : 

Changes in uncontrolled variables. 

Changes in work load. 

Changes of input supply. 

Changes in control set point. 

Uncontrolled variables include, for example, 
ambient temperature, door opening, and refractory 
wear. 

The accuracy of a temperature control system 
is largely determined by the magnitude of a number 
of time lags occurring in the feedback system. 
These lags can be classified as follows : 

Detection lag. The extent of this lag is deter- 
mined by the accuracy with which it is possible to 
measure the temperature of the enamelled ware 
in the furnace. The type of thermocouple used 
and its positioning can cause variations and some 
advantage in speed can be obtained by using a 
radiation pyrometer sighted directly on the work. 

Measuring lag. Although the electrical trans- 
mission from the thermocouple or pyrometer to 
the measuring instrument is practically instan- 
taneous the response of the instrument will depend 
upon the type involved. Extremely rapid response 
is now possible by using the electronic balance 
potentiometer. 


*Honeywell Brown Lid 
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Control Unit Lag. Control units utilize electric, 
pneumatic or hydraulic means of forwarding a signal 
to the actuator and in most cases the signal lag is 
negligible. 


Final control element lag. The lag in operating 
the regulator of the input to the process varies 
considerably with the method of operation but 
should be kept down to a reasonably low figure to 
avoid excessive cycling. 


Modes of Control 
Modes of control have been devised to meet 
load changes, lags and varying plant characteristics 
and are of differing complexity and cost. 


On Off Control. This is the simplest form of 
control in which the fuel is shut off after the 
temperature has reached the set point and brought 
on again after it consequently drops below. This 
can result in considerable cycling and consequently 
difficulty in determining the precise temperature 
of the work in the furnace. 


Floating Control. By establishing a 
temperature zone, control of reasonably steady 
processes can be maintained. The degree of 
temperature cycling, in this case, depends upon the 
speed of the control unit, the rate of the tem 
perature reacuion and the width of the neutral 
zone. 


neutral 


Proportional Control. A temperature band is 
pre-selected, such that the fuel input is varied 
proportionally with the temperature variation 
above or below the set point. This enables equil- 
ibrium conditions to be stabilized for either large 
or small heat requirement. Again cycling can be 
eliminated by adjusting the band width to match 
the speed of the temperature control reactions 


Integral or Reset Control. Since the equilibrium 
temperature may be lower or higher than the set 
point but within the band width, a reset contral 
is added to the proportional control form and 
automatically moves the proportional band in the 
correct direction about the control setting. 


Derivative or Rate Action Control. When large 
temperature changes occur and the rate of fuel 
change is too high to be followed by its correction 
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mechanism, the proportional band is automatically 
contracted and larger fuel control takes place until 
the abnormal conditions have passed. 


Control Units 

Effective control methods may be accomplished 
electrically, pneumatically or hydraulically, for any 
type of input regulator. Hydraulic actuation is 
preferred for reasonably high-speed large power 
cylinders, where more power and a long stroke are 
required. Installation of this equipment for the 
three modes of control is, however, difficult and it 
can usually only accomplish prcportional control 
with integral action. A range of power cylinders 
is available with strokes up to 32 in. and bores up 
to 12 in., which give controlling forces of 11,000 
Ib. with an air supply of 100 Ib. per sq. in. 

Many variations of control are obtained with 
pneumatic actuation and it is particularly advan- 
tageous where fire-hazard precautions have to be 
observed. The most common type of pneumatic 
power unit is the diaphragm motor which actuates 
the lever or the control valve. Very sensitive 
control can be incorporated by using a valve 
positioner unit, designed to regulate the air pressure 
with demands from the controller and is particularly 
recommended for large valve sizes or small stem 
movements. For extra power the springless dia- 
phragm motor can be used. 

The simplest form of control unit is the elec- 
trically-operated magnetic valve, limited to an open 
or shut action but with the advent of electronics 
all modes can be accomplished. Electric control 
motors, usually supplied for fuel control purposes, 
are capable of handling media likely to congeal 
and can supply 100 Ib. torque and operate balanced 
valves up to 6 in. 


Control Valves 

The controllers concerned here are all error- 
correcting which means in the case of two-position 
control the only variable is the rate at which the 
actuator moves, provided maximum flow is obtained. 
However, where proportioning or multi-position 
control is involved, an attempt must be made to 
have a definite relationship between the amount of 
temperature deviation, the movement of the 
actuator and the resulting corrective action of the 
input. It is essential in this case for the valve to 
be correctly sized to pass the maximum flow at 
the maximum effective opening. 


Electric Heating Control 

Regulation of electric heating is not so straight- 
forward particularly where large currents are 
involved. Sequence switching of all or banks of 
elements or pulsing the on-off periods does, to some 
extent, give overall proportional control and include 
integral control, but this necessitates the special 
design of contacts to withstand frequent operation. 


Another method of control is where the controller 
regulates a small direct current to a saturable core 
reactor which in turn varies the supply voltage. 
Some amplification is usually necessary since the 
amount of direct current depends upon the size of 
the reactor. The three modes of control can be 
incorporated with this type of control and the need 
to have non-cyclic forms of heating has resulted in 
this method being used on large as well as small 
heating units. 


Other Factors Affecting Temperature Control 
Combustion Control 

Efficient burning of the fuel has a marked affect 
on temperature control. In all burners using gas 
and air, it is imperative that the fuel input control 
is linked in some way to a valve controlling the air 
inlet so that maximum combustion efficiency is 
obtained at the maximum and minimum positions. 
In the smaller burners the correct gas mixture may 
be obtained by a suitable venturi mixer, the in- 
spirating combustion air being proportional to the 
gas pressure which is controlled by a zero governor. 
In the larger burners the relationship is set by 
means of a linkage adjustment, and the valves must 
be able to take up any position for maximum 
efficiency when proportional control is being used. 
Another method of control used where precision is 
required, is to allow the temperature to regulate 
one variable involved and have a ratio controller 
maintaining the other. Alternatively the tem- 
perature control signal may be used to regulate 
the control set points of the individual flow con- 
trollers so that one may vary with the other, thus 
allowing any ratio setting to be made. 


Safety Features 

Automatic temperature control makes it necessary 
to ensure that the system will fail safe in the event 
of any failure in one of the variables being con- 
trolled. Flame failure, a typical example and not 
always obvious to the operator, can be overcome by 
using a flame detection device ensuring that the 
pilot burners are ignited before the main burners 
are brought on. All services required for the 
furnace should, therefore, be carefully studied so 
that a list of safeguards can be reviewed. 


Problems Associated with Batch Furnace 
Temperature Control 

A batch furnace is one where a cold or pre- 
heated load of material is charged and brought to 
a pre-set temperature and kept at that temperature 
until it is considered to be soaked evenly. It is, 
however, difficult to use conventional equipment, 
due to interference with the charging devices 
Instead, a thermocouple is inserted into the furnace 
space. The rapid drop in temperature encountered 
when the furnace is charged with fresh material, 
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causes full heat to be supplied. As the material 
temperature approaches that of the furnace, the 
heat input is reduced until it balances the furnace 
losses, which may be as little as 5 to 10 per cent. 
Often the initial furnace setting is higher than the 
process requir.uent, in order to speed batch 
heating. 


Programme Control 

In many cases of heat treatment, temperature 
control is accomplished by cutting a suitable cam 
to follow the heating programme, and fitting it to 
the control instruments. This is a useful arrange- 
ment when the furnace is divided into several 
zones, aS one master time pattern controller can be 
used to regulate several control instruments. A 
controller, fitted with a reversible motor drive can 
be used should the temperature-time curve be 
linear. Which ever method is used the programme 
can be arranged and automatically applied and a 
signal raised on its completion. 


Problems Associated with Continuous Furnace 
Temperature Control 

The effect of material density on temperature 
heating in furnaces where the load is continually 
changing presents another control problem. The 
temperature control cannot be entirely automatic 
but depends upon manual selective weight loading, 
conveyor speed setting, and the furnace temperature 
setting. Where the weight load is not subject to 
sudden fluctuations, the conveyor speed and furnace 
temperature functions can be separated, the main 
difficulty being to measure the temperature of the 
moving material. This can be accomplished by 
the use of a radiation pyrometer which with the 
additional aid of a photo-electric cell can restrict 
control action to the demands of the material 
temperature. 

Flexible control units fitted to a multi-zoned 
furnace and a certain amount of trial and error 
can result in a series of control combinations. The 
use of the best equipment available is always a good 
policy and planned installation will result in low 
shut-down times and easy maintainance. 


DISCUSSION 

THE CHAIRMAN (Mr. A. Biddulph) drew atten- 
tion to a reference by Mr. Swinn to control systems 
on furnaces in which the pyrometer was sighted on 
the ware, and asked if he would recommend to the 
enamelling industry a system of that type as a 
means of control rather than the use of a pyro- 
meter in the furnace itself. 

Mr. SwInn said that this question was a re- 
curring one in many industries, and the answer 
depended on the type of furnace and the type of 
ware. Radiation pyrometers were not so definite 
for measuring temperature as were thermocouples ; 
there were other features which affected the prob- 


lem, and there were changes in the emissivity of 
the material. When a radiation pyrometer was 
installed there had to be a certain period of investi- 
gation to determine what the emissivity of the 
material to be sighted really was, so that the tem- 
perature reading on that instrument would not be 
upset. In most cases there was a combination of 
two controls — furnace temperature control by a 
thermocouple (which was limited to a maximum 
temperature) and work temperature control to give 
the finer control of the work. When a radiation 
pyrometer was used on a material there came a 
stage at which investigation was needed and it was 
necessary to seek the co-operation of the instrument 
makers. The user’s co-operation was also required. 

Mr. S. E. A. RyDeR (Member of Council) said 
that mention had been made of an underfeed 
stoker as a further means of controlling atmosphere, 
and he would be grateful if the author could 
elaborate a little on that matter. 

Mr. SWINN said the idea in having the furnace 
atmosphere control was to maintain a constant 
pressure in the combustion chamber, and to main- 
tain it simply. The user must be able to change 
the setting and achieve the maximum combustion. 
His point was that, if the pressure were too high 
in the combustion chamber or the flue, the products 
of combustion started to percolate through the 
walls if they were not absolutely ught. On many 
furnaces there were high and low controls ;_ the 
damper was moved in conjunction with the fuel 
valve and the positions were set at one time. The 
weakness was that the conditions did not always 
remain the same, and that required an adjustment 
to the linkage. 

In the muffle furnace presumably there would 
not be any products of combustion, and the atmos 
phere was that which the user put into it, e.g., a 
non-oxidizing or inert gas, which was the normal 
practice in steel annealing where a bright finish 
was required. If the process were continuous, 
the material was run through a muffle which was 
sealed and filled with hydrogen, or perhaps am- 
monia; in the case of a batch furnace an inert gas 
was fed in under the cover. 

There were instruments available to analyze for 
oxygen and hydrogen and CO, ; in a muffle that 
was a separate control feature. If the furnace 
were not a muffle it was necessary to feed in the 
fuel, whether gaseous or oil, to get proper com- 
bustion either with excess of oxygen or with re- 
ducing atmosphere. An instrument which de- 
tected free oxygen in the waste gas could be used 
and the ratio between the fuel and combustion air 
biased to maintain a pre-set oxygen content. 

Mr. Ryber said he believed that most modern 
furnaces had linked damper control. But, as Mr. 
Swinn had mentioned, conditions varied -- wind 
conditions, atmospheric conditions, etc. — and 
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adequate attention was needed to keep a furnace 
working at its maximum efficiency. He wondered 
whether the pressure control on the combustion 
chamber might not be a better means of ensuring 
that the fuel was used efficiently, probably with 
excess air down to the minimum, and at the same 
time having a negative or at least not a positive, 
pressure, in the combustion air to prevent infil- 
tration into the nozzle. 

Mr. SwWINN replied that the selection of the 
point at which to measure draught or pressure 
varied but the damper was required to maintain 
efficiency under all conditions. 

Mr. R. M. Watters, referring to the setting 
control, asked if Mr. Swinn would recommend a 
pyrometer with a cut-out valve further down the 
line. 

Mr. SWINN replied that a cut-out did not need 
to be a precision instrument to give the precise 
temperature, but had merely to operate at some 
particular point. If a shut-off valve were added, 
its cost would depend on the line size, and it was 
necessary to decide whether to spend the money 
on ‘‘ insurance” against trouble arising in the 
future. 

Instruments today were not 100 per cent. perfect, 
and sooner or later would fail to function correctly. 
It depended on the degree of maintenance given 
to the instrument equipment and it was the sup- 
plier’s responsibility to settle the matter with the 
customer, to assess the prevailing conditions and 
decide whether or not to advise the fitting of an 
additional instrument. 

Mr. Watters said Mr. Swinn had mentioned a 
valve failing to close, and he felt that perhaps 
there should be a further cut-out instrument 
provided. 

Mr. SWINN agreed that this was quite a good 
proposition. But an instrument could incorporate 
a further setting so that if, for example, the tem- 
perature continued to rise, a warning would be given. 

Mr. BLACKBURN said that if a continuous furnace 
became over-loaded, as it might do due to various 
causes, it was possible that the work would come out 
under-fired, with a loss of colour, and so on. 

He referred to Fig. 11 in the paper and asked 
whether the conveyor speed regulator was con- 
trolled from the pyrometer. 

Mr. SWINN said the instrumentation provided 
that, if the temperature decreased, the conveyor 
slowed up. He could not say whether or not 
such a furnace was used in connexion with vitreous 
enamelling, but there was such a system on metal- 
lurgical furnaces. He could appreciate also that 
such a system would be useful in plant for the 
heat treatment of ball bearings. 

Mr. BLACKBURN asked if it should be applied 
to vitreous enamelling ; it would prevent under- 
firing, for example. 


Mr. SWINN said he thought so, with the proviso 
he had made earlier, that radiation pyrometers did 
not give an exact reading under all conditions. 
The matter had to be studied ; his company would 
hesitate to put forward such a scheme unless they 
thought the customer could operate it to advantage. 
However, he felt it was a proposition. At the same 
time, considerations might be given to achieving 
the same purpose in another way. A furnace 
should not be at maximum firing all the time under 
automatic control ; if it operated at the maximum 
for a preset time, which might be 80 or 90 per 
cent. of the full time, a warning could be given at 
that preset time to indicate that it had been working 
“flat out” and that it was time to cut down a 
little. 

Nevertheless, he did think that the radiation 
pyrometer could help in vitreous enamelling, with 
co-operation between the suppliers and the users. 
He believed radiation pyrometers were being used to 
control frit furnaces, and that they were very 
satisfactory. He had not seen one in _ vitreous- 
enamelling furnaces, but on metallurgical furnaces 
they were working admirably. 

Mr. FINON said he presumed that all pyrometers 
were heated up mostly by radiation, unless there 
were strong convection currents. In electric fur- 
naces the pyrometers were close to the elements 
and tended to measure the element temperature 
rather than the load temperature. He asked if 
radiation pyrometers were affected by the original 
colour of the articles being heated. 


Electric Furnaces 

Mr. SWINN commented that perhaps he had not 
referred in the paper to electric furnaces to the 
extent that he should have done. But he had 
referred to a thermocouple which did need some 
attention in any kind of furnace because it had to 
read a compromise temperature. 

T'se radiation pyrometer he had referred to was 
not colour sensitive, but it was sensitive to change 
of emissivity. 

A precaution which had to be taken in an electric 
furnace was to put in a shield, so that heat from the 
elements did not reach another surface, from which 
it was reflected to the pyrometer. When reading 
a surface it would not be unduly affected by the 
change caused by switching elements on and off 
in automatic control. The radiation pyrometer 
read what it saw and it read reflected and direct 
heat. That was why more care had to be taken in 
the initial installation. 

Mr. BAINES commented that with a continuous 
furnace the furnace temperature could be tied to 
conveyor speed. Also a photo-electric cell could 
be provided to de-energize the controller if there 
were no moving “ target.” 

Mr. Brapsury said that in an installation which 
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would be operating very shortly a feature was that 
the sighting of the radiation pyrometer was actually 
done on the hooks which carried the load through 
the furnace. This system could be used to regulate 
conveyor speed on a continuous furnace unit and 
as the cross-sectional area of the hooks remained 
constant the temperature also remained constant. 

Mr. SWINN said that the disadvantage with this 
method was that the ware might not be at the same 
temperature as the hooks on which it was hanging. 

Mr. BRADBURY said it was not suggested that the 
hook was actually at the temperature of the ware, 
but there was a constant difference of temperature 
between the hook and the ware. If the tem- 
perature of the ware dropped, the temperature of 
the hook would drop, and vice versa. In the ware 
going through the furnace there were different 
types of surfaces with different refractoriness, 
whereas the surface of the hook remained the 
same. It was not yet known positively how accurate 
the control would be, but continuous strip furnaces 
and the like used the method. 


Abstract No. 5 


THE CORRECT USE OF OIL 
FUEL AND OIL BURNERS 
by G. O. Fenner* 
Choice of Fuel 
HE use of fuel oil in industrial furnaces has 
grown steadily since its introduction after the 
first world war. Being a refined fuel, it is unlikely 
to be the cheapest in terms of cost per therm, and 
it is therefore important to consider each furnace 
individually before deciding upon the technique 
and fuel to be used. 

The most important characteristic of oil fuel is 
the ease with which it can be burned to produce 
a high-temperature flame with a high emissivity, 
since most metallurgical furnaces work at compara- 
tively high temperatures. Ease of high density 
storage, handling and control are other attractive 
features of this means of heat input to furnaces 
and full advantage should always be made of them. 

There are four major grades of oil fuel, each 
having slightly different characteristics. The lighter 
fuel oils commend themselves for small furnaces, 
particularly where accurate control of furnace 
atmosphere is required. The heavier grades, 
having the advantage of higher emissivity, are 
more suited to the larger, high-temperature fur- 
naces. Consumption rates are greater with the 
heavier grades but generally the fuel oils become 
cheaper as the specific gravity and viscosity increase. 


Storage Capacity 


The significant characteristics which affect the 
storage and handling of fuel oils are viscosity, 


*Divisional Fuel Oil Supervisor, Shell-Mex and B.P. Ltd. 


flash point, specific gravity and pour point and 
since it does not deteriorate, large emergency 
stocks can be easily stored. 

Viscosity. The design of pipelines and heat 
exchangers depends largely on the flow rates and 
pressure drops incurred and therefore the rapid 
decrease of viscosity, and hence the increase in 
fluidity of fuel oil, is very important. 

Flash point. All the commercial grades of fuel 
have flash points (not to be confused with the 
spontaneous ignition temperature) higher than 
150 F. It is not, therefore, subject to the Petrol- 
eum (Consolidation) Act, 1928. 

Specific Gravity. Fuels oils are sold on the 
basis of volumes and specific gravity is important 
when volume corrections are made. The calorific 
value of the fuel is also proportional to its specific 
gravity. 

Storage and Handling Temperatures. It is neces- 
sary to heat the oil in storage to ensure its fluidity 
through a supply system. The extent to which 
it is heated depends upon the type of burner used 
and a recommended list of temperatures is available. 
Storage-tank temperatures can be maintained by 
immersion heaters, steam or hot-water coils, and 
must be capable of heating the maximum likely 
draw-off quantity. The suction line between the 
storage tank and the pump should be traced with 
steam or hot-water pipes or in the case of heavy 
oils with electric pipe-heating, to prevent the line 
going cold during shut-down periods. 


Oil Ring Mains 

Many oil-burning installations circulate the oil, 
prior to burning in the furnace, in either hot or 
cold oil ring mains, where it is heated to the 
atomizing temperature. Hot oil circulation allows 
the use of smaller-diameter ring mains and requires 
only two line heaters (one standby). The type of 
ring main used, will be influenced mainly by the 
economic factors involved, but it has been found 
that the hot ring main is most suitable for fuel 
distribution to a number of furnaces. An accurate 
control of the rate of flow is also necessary and 
since the flow is a function of viscosity, the number 
of temperature variations should be minimized. 
This can be accomplished by looping the ring main 
as near as possible to the burner, in the case of hot 
oil circulation, and by placing the line heaters 
near the burners, when cold circulation is employed. 
Branch lines should be short, and of the correct 
diameter, being a potential source of much trouble. 

Constant pressure is maintained by circulating 
two or three times the quantity of oil required for 
normal consumption and by having a large diameter 
ring main to minimise friction losses. An approxi- 
mation for the loss of head due to friction is given. 
by :— 
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0.0765 x Tx Vx L 
D4 
where E loss of head in ft. 
EY quantity pumped in ton per hr. 
V viscosity Redwood No. 1 at mean 
pumping temperature. 
a length of pipe line in 100 ft. 
D nominal bore of pipeline in inches. 
This formula holds good for streamlined flow, 
which is defined as :— 
1 
not greater than 
es 
A pressure-regulating valve, suitably positioned, 
is sometimes used to control the ring-main pressure, 
and when this is required to be less than the storage 
tank pressure, a vented float-controlled constant- 
level tank is incorporated. Wherever possible, 
ring mains should be self-draining and be fitted 
with vents and drains on all branch lines and loops. 
Filtration is another important aspect of correct 
fuel handling. This should be carried out in two 
stages ; first, to protect the pumps, a coarse-gauge 
mesh should be used, and, second, a finer-meshed 
filter should be included to protect the metering 
orifice in the burner valve. The size of the mesh 
required varies, but 20 mesh is adequate for the first 
filter and from 80 to 200 for the second, depending 
on the type of burner used. 


Choice of Oil-burning Equipment 
Most oi burners are basically atomizers and 
usually incorporate some method of using the 
combustion air as the energy source for atomization. 
The size and shape of the flame produced depends 
largely on the degree of atomization and the rate 
of oil air mixing, which gives rise to three main 
types of burner. 
a) Low-pressure air, passing from 15 to 100 
per cent of combustion air at 12 to 35 inches 
w.g. pressure through the body of the 
burner. 
Medium-pressure air, passing from 3 to 10 
per cent of combustion air at 3 to 15 Ib. 
per sq. in. through the burner, the re- 
mainder through a forced air casing around 
the burner. 
High-pressure air, passing from 2 to 10 per 
cent combustion air through the burner at 
25 Ib. per sq. in. and above. Steam is often 
used instead of air. 
The choice of burner is arbitrary, but those 


relying upon induced air supply cannot be used if 


the furnace is working with anything more than a 
very marginal internal pressure. 

A number of proportioning devices are available 
to control the quantity of combustion air used. 
The most widely accepted is the self-proportioning 


type which adjusts the oil and air supply by con- 
verging nose cones and is particularly successful, 
effecting fuel saving, when fitted to hand-controlled 
furnaces. 

The number of burners fitted should be deter- 
mined as follows :— 

(1) Maximum and minimum thermal require- 

ments of the furnaces. 

2) Physical dimensions of the furnace. 

(3) The type and uniformity of heat transfer 

required within the furnace. 

However, it is advisable to seek expert advice 
before selecting equipment. 

High Intensity Combustors. The purpose of 
these units is to provide hot gases from fuel burned 
completely within a comparatively small com- 
bustion chamber. Modern combustors are avail- 
able which require less than one-sixtieth of a cubic 
foot for each gallon per hour of fuel and recirculate 
the hot gases to the root of the flame, the tur- 
bulence causing very rap.d mixing of air and fuel. 
The hot gases leave the combustor at up to 1000 
ft. per second, causing rapid recirculation which in 
turn helps to produce more uniform rates of heat 
to the stock. 


Setting up Oil-burning Equipment 

Before attempting to light-up newly installed oil- 
burning equipment. the oil and air services should 
all be tested, fuel oil circulated through the pipes 
to trap loose particles of matter in the filters, and 
temperature and pressures checked against the 
manufacturers’ recommendations. The atomizing 
air line should be blown clear and pressure-tested 
with air only. Only when these tests have been 
carried out should any attempt be made to light 
the burner. 

Incorrect fuel air ratios can seriously impair 
the efficiency of a burner ; too little air results in 
much of the heat in the fuel escaping with the 
flue gases and too much air can seriously reduce the 
flame temperatures. Graphs are published re- 
lating these parameters with the maximum theor- 
etical flame temperature, and are worthy of detailed 
study as the relationships at high operating temper- 
atures are quite startling. 


Oil-burner Maintenance 

It is essential that all variables should be known 
and controlled, and suitable gauges fitted for this 
purpose, indicating the following 

(a) oil pressure ~ 

b) oil temperature 

(c) atomizing air pressure 

d) secondary air pressure 

The oil burner is a precision instrument and can 
only be expected to function efficiently if maintained 
correctly. Coarse cloths and hard metal tools 
should never be allowed to scratch the parts, the 
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wisest policy being to install a spare and clean the 
burner at leisure. Many serious problems can be 
avoided if attention is given to the fundamentals 
and the equipment is adequately maintained. 


DISCUSSION 


THE CHAIRMAN (Mr. J. Nicholls) said that 
it had been stated that some of the controls referred 
to in the paper were not necessary. But at his 
works they were now in process of putting in a 
new furnace and he would see that the controls 
were put on to it. Then he would be able to 
appreciate the difference between the new and the 
old installation. 

Mr. NEWMAN said that high-intensity burners 
were already being used in refractory-lined com- 
bustion chambers of very small dimensions, ir- 
jecting the hot gases and recirculating them in 
radiant tubes. Gas-fired furnaces of this type for 
vitreous enamelling had been built, and an oil- 
fired furnace of the same type could be made. 

He mentioned a case where an oxidizing atmo- 
sphere was necessary and the presence of sulphur 
or any reducing gases was of critical importance ; 


on this installation the burners were obviously of 


scientific design, in radiant tubes, and there was 
no reason whatever why they should not be used 
in the enamelling industry. 

Mr. PATRICK said that he was frequently offered 
sludge-dispersing media for use in fuel oil. He 
asked why such materials were not already in- 
corporated in the oil by the oil companies if they 
were in fact able to do all that was claimed for them. 

Mr. FENNER replied that his two parent com- 
panies had done an immense amount of work on 
this matter, but had not yet been able to find any 
proprietary sludge disperser which would work 
under all circumstances. The difficulty was, 
unfortunately, that whereas the physical charac- 
teristics of a fuel oil remained the same, its chemical 
characteristics varied. There were the asphaltic 
and paraffinic groups, and those two types could 
be sub-divided many times. 

But it was true that some additives which were 
claimed to disperse sludge would function if the 
sludge was of a certain type. It was quite possible 
for a sludge disperser to work effectively for a time, 
and then to fail, although the oil was of exactly 
the same specification and obtained from the same 
supplier. He knew of many cases where the sludge 
problem had been overcome and of many others 
where it had not. 

Mr. C. P. Stokes referred to de-sulphurizing 
agents which were available to add to the oil, and 
asked if Mr. Fenner had had experience of them. 

Mr. FENNER said there were two distinct prob- 
lems. He was not certain in what way sulphur 
worried any particular user of oil, whether the 
sulphur was present as SO,, or SO, and SO,, or 


just SO,. If in fact it was only SO, that caused 
the worry, there were additives which would 
minimize the production of SO,, but they could 
not possibly have any marked effect on SO,, 
However, 95 to 98 per cent of the sulohur in the 
oil would be burned to SO,, and it was physically 
impossible, with the quantities recommended by 
the suppliers of the additives, to neutralize all the 
SO,, but it was possible for them to neutralize 
the SO,. 

The point was very interesting, for it was allied 
to combustion control, in that combustion con- 
ditions did affect the amount of SO, formed, 
relative to SO,. If the oil was being burnt in a 
slow combustion chamber with excess air, more 
SO, would be produced than if it was burnt at 
more nearly the theoretical fuel/air ratio. If it 
were only SO, that worried the user, he might be 
able to reduce the amount of it by examining the 
combustion conditions. 

Mr. S. E. A. RyDER (Member of Council) said 
there was no doubt that SO, was very much more 
harmful than SO,, but SO, was not harmless by 
any means. 

He had no experience of fuel oil or of fuel-oil 
furnaces, and he was appalled to note that fuel oils 
contained something like 3 to 4 per cent by weight 
of sulphur. 

Mr. STOKES said that SO, did affect some enamels 
and he asked if Mr. Fenner could indicate the 
furnace conditions which could overcome the 
trouble. 

Mr. FENNER mentioned the high-intensity com- 
bustion furnace, because in such a combustor the 
fuel could be burnt with very much less excess 
air than normally. That in itself would reduce the 
amount of SO, produced, which might well be of 
some consequence in the enamelling industry. 

There were other metallurgical processes where 
at certain periods—in the melting or the refining 
of copper, for instance—it was essential that there 
should be a minimum amount of sulphur. ‘There- 
fore the burners were supplied with two fuels, and 
the user could close one valve and open another, 
make a few minor modifications, and change from 
a high- to a low-sulphur oil. He felt that if that 
were done on _ vitreous-enamelling furnaces it 
would help to solve the problem of sulphur leakage 
into the muffle. 


Sulphur Content of Fuel Oils 

Mr. N. F. Parker, having noted that Mr. 
Fenner had not given prices for fuel oils, referred 
to the sulphur contents of the four oils for which 
particulars were given in Table I. The first oil, 
a light oil, was stated to have a maximum sulphur 
content of 1 per cent by weight, which was probably 
right. The second, a light fuel oil having a vis- 
cosity of 220 secs. maximum, was stated to have a 
sulphur content of 3.2 maximum ; he had known 
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it to be 34. The sulphur content of the heavy 
fuel oil was given as 4.0 maximum ; it might be 
44. It was one of the problems in connexion with 
the use of oil that, though enamellers might demand 
a virtually sulphur-free oil, they must be prepared 
to use oil with some sulphur content. It was a 
difficult technical and commercial problem and 
he did not suppose it was possible to give an answer 
to it. But it was one of the weaknesses of fuel oil 
that it had an irreducible minimum of sulphur ; 
In some plants the matter was very much more 
under control than in others, and there was no 
likelihood, or practically no likelihood, of the 
products of combustion getting into the muffle. 
He also asked whether the recirculation of heated 
oil in a ring main system was likely to increase 
trouble at the burner. 

Mr. FENNER said that with regard to the sulphur 
content of fuel oils sold by his company. The 
figures for sulphur content given in the paper were 
maxima ; the actual figures were usually below 
those maxima, certainly never above. 

With regard to the whole problem of the sulphur 
content of oil, the position was a competitive one 
relative to other fuels ; it was impossible to 
generalize. 

At the present moment it was not physically 
impossible to remove the sulphur from crude oil, 
but it was just commercially impossible. However, 
an extensive research programme was continuing 
on behalf of all oil companies, for they had to find 
a method which did not price them out of the 
market. 

He made the point that coal was still used in the 
enamelling industry and it was necessary to have 
a sense of proportion when dealing with sulphur 
content of a fuel, to relate the percentage of sulphur 
by weight to calorific value and to efficiency per 
cent. It did not necessarily follow that a fuel 
containing 2 to 3 per cent by weight of sulphur 


was twice as bad as another fuel which had half 


that sulphur content. 

As to the effect of the heat treatment of oil in 
hot oil ring mains, it was the experience that, 
provided the hot oil was always returned to the 
suction side of the pump, and not put into a cylinder 
on top of the storage tank, the users would not do 
any damage whatever by recirculating it at 160° F. 
If hot oil were exposed to the atmosphere above 
the cold oil storage tank to cool, that could cause 
the precipitation of waxes as well as asphaltic 
material. 

Use of Gas Oil 

Mr. Stokes said that he had achieved best 
results in vitreous enamelling by the use of gas 
oil ; he believed the actual costs were to the 
advantage of gas oil. 

About the importance of keeping burners clean, 
he agreed with Mr. Fenner’s remarks. At his 


works the burners were taken out for cleaning 
every day ; they had reduced the consumption 
per ton of frit by 10 gallons, and at the same time 
they were able to increase their production on a 
24-hour day. 

A SPEAKER said the batch furnace was much 
more tolerant to the sulphur content of the fuel 
than was the continuous furnace. 

He asked whether Mr. Fenner had received any 
complaints about the emission of blue fumes from 
the products of combustion. 

Mr. FENNER replied that blue fumes from the 
exhausts of oil-fired plant invariably indicated 
incomplete combustion. 

THE SPEAKER added that, in his case, the draught 
had been increased, bringing up the excess air to 
100 per cent, and the CO, content came down to 
8 per cent ; it was previously 14 per cent. The 
residues had been analyzed and samples were 
taken from the ash of the fuel oil and the decompo- 
sition of the refractories was examined. The 
refractories had deteriorated rather faster than was 
expected, and it was obviously due to the high 
sulphur content. 

Mr. FENNER felt sure that it was not. Having 
ascertained that the furnace was a continuous one, 
he said that if the CO, from a continuous furnace 
was determined immediately after the combustion 
chamber, then 10 ft. along the flue and still another 
10 ft. further along, it would be found that there 
was recuperation in the chimney air, and the CO, 
content was falling all the time probably ; even 
the 8 per cent CO, was probably determined near 
the exhaust end. It did not mean that the oil 
had sufficient, or 100 per cent, excess air at the 
temperature zone within the furnace where that 
air was in use. The air might enter the flue 
system at below 700 F. and very little of it would 
assist in combustion. He suggested that the 
speaker should take the waste gas samples for 
analysis as close as possible after the combustion 
chamber, and not too much towards the exhaust 
end. Also, the combustion chamber might be 
working under reducing conditions, and those 
conditions, rather than the sulphur, were causing 
the heavy wear on the refractories. 


Abstract No. 6 
REFRACTORIES 
by D. Dixon 


HE last 30 to 40 years has been a time of great 
- change and expansion for the refractories 
industry as for other industries, and a knowledge 
of the early methods employed helps the appreci- 
ation of the progress made during the last century. 
It has been said that technical advance has out- 
paced possible commercial applications, but with 
the many raw materials available the trend is for 
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refractories to be “ tailor made ” for specified jobs. 
The output in Great Britain is about two million 
tons yearly, comprising about one million fire-clay, 
half-million of high alumina, silica and basic, the 
remainder of ground fireclay, cements, monolithics 
and sundries. The usual classification is :— 
(1) The “acid” group consisting of silica and 
semi-silica. 
2) The “ basic” group consisting of magnesite 
chrome, dolomite and forsterite. 


The alumino-silicate group consisting of 


fireclay and the high-alumina grades based 
on kyanite, sillimanite, andalusite, and 
bauxite. 

The sundries group which includes carbon, 
plumbago, silicon carbide, fused alumina, 
zircon, pure oxides and cermets. 

The silica rock known as quarzite is crushed, 
mixed with lime and an organic bond, and fired in 
intermittent or tunnel kilns to 1450 to 1500 C. 
which converts the quartz into tridimite and 
cristobalite. 

A recent development has been the calcination 
of flints as a material for high-grade silica brick. 
Rigid and stable in volume at temperatures close 
to their fusion point, 1710 to 1725 C., they are 
used for continuous service under load. They 
have, however, a high and irregular reversible 
thermal expansion and are unsuitable for furnaces 
operated intermittently with frequent temperature 
changes. The action of flux-laden combustion 
gases and fuel slags on the heated surface of semi- 
silica refractories is to form a brick-slag interface 
which resists erosion at medium temperatures. 
The mixture of silica and clay, known as ganister, 
is being used for facing furnace linings, etc. 

The maximum service temperature of basic 
refractories, manufactured from 
about 2000 C. gives them one distinct advantage 
over silica, particularly in steel melting. Gener- 
ally, though, their physical and chemical properties 
make them less attractive, one weakness in service 
being the tendency to shelling of the hot face 
because of changes in temperature and furnace 
atmosphere. Because of their resistance to alkaline 
dust, they are being used in certain continuously- 
operated furnaces and some are being chemically 
bonded and steel cased to eliminate kilning. 

The needs of the enamelling industry are met 
by the alumino-silicate group with some silicon 
carbide and fused alumina which are useful because 
of their high thermal conductivity. Great Britain 
is fortunate in fireclay deposits for firebrick with 
fired analysis of 35 to 42 per cent alumina, and 


Scottish manufacturers find the combination of 


good deposits, modern plant and convenient ports 
particularly suitable for foreign trade. 

Much information has been provided by the 
scientist about the structure of clays and they have 


magnesite, of 


been classified according to the arrangement of 
the atoms. Two of the chief groups are kaolinite, 
which includes china clay, and montmorillonite, 
which includes bentonite. This research has 
helped to define the limitations of fireclay refrac- 
tories and it is now known that there can be no 
super fireclay to meet many conditions of high- 
temperature service. Moreover, the fireclays as 
mined and used, contain troublesome impurities 
and have a high water content, making cost pro- 
hibitive and resulting in high shrinkage in drying 
and firing. The trend has therefore been towards 
precalcined aggregates in semi-dry mixings of 5 
to 10 per cent water content, machine-pressed or 
tamped and fired in tunnel kilns to ensure close 
control of final heat treatment. 

Alumina content or high fusion point may not 
be the most important properties and selection 
may sometimes be difficult. The properties avail- 
able in refractories are high or low porosity, 
resistance to high temperature or sharp temper- 
ature changes and strength at high temperatures, 
some of which are conflicting. There are many 
fabrication techniques and it is only now being 
realized to what extent fabrication affects the result- 
ant properties of the refractories. 

Three crystalline alumino-silicate grogs, kyanite, 
sillimanite and andalusite are all converted by 
high temperature into mullite with an alumina 
content of about 70 per cent. The fusion point 
is about 1810 C. and the structure is a mass of 
interlocking needle shaped crystals ; the Bowen- 
Greig-Schairer phase diagram shows that mullite 
is the only alumino-silicate stable at high temper- 
atures of the order of 1600 to 1800 C. Synthetic 
mullite grogs are produced from mixtures of 
alumina and silica by high-temperature treatment 
and electrically-fused grogs are now in use both 
in the U.S.A. and this country. 

The nomenclature of the many grades of high 
alumina refractories is confusing and needs clari- 
fying. Many sillimanite refractories are based on 
calcined kyanite which can readily be converted 
to mullite. Blocks of sillimanite are used for walls 
of glass melting tanks. For high temperatures 
calcination is advisable to avoid crystal changes. 

The value of the 60 to 75 per cent alumina 
refractories is in their freedom from after-con- 
traction, their refractoriness under load, their 
resistance to many slags and their safety from 
fracture under temperature changes. 

The sundries group of refractories is very special- 
ized ; some are already well established while 
others are still in the development stage. The most 
important for the enamelling industry are silicon 
carbide and fused alumina. Both are abrasive 
grits, produced by fusion in electric furnaces and 
they are also refractory grogs. Silicon carbide 
has no fusion point but dissociates at over 2000 C. 
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The carbon content burns in a strongly oxidizing 
atmosphere particularly at temperatures of 800 
to 1000°C., leaving a disintegrated silica body. 
It has a high thermal conductivity, and is very 
stable at high temperatures. 

Zircon is a zirconium silicate of 67.25 per cent 
zirconia and 32.75 per cent silica and is recom- 
mended for reverberatory aluminium melting 
furnaces and for furnaces melting heat-resisting 
borax glass and opal glass. They are also suggested 
for furnaces melting high-lead frits and cover-coat 
frits containing antimony, titanium or zirconium. 

One important development in the refractories 
industry since the war is the use of special-purpose 
coatings particularly the refractory concretes com- 
posed of grog and aluminous cement for installation 
of monolithic linings. Another development is 
the porous firebrick of low heat capacity for 
high-temperature thermal insulations. 


Frit Melting 

The properties required in the linings are not 
high refractoriness but resistance to solution and 
erosion by molten frit at medium temperatures, 
indicating fireclay brick of around 40 per cent 
alumina and low iron content. Guidance as to the 
most suitable brick can be ascertained by the 
comparative test of heating samples of frit on 
alternative refractories. 


Fusion Furnaces 

The later batch-type furnaces, oil- or gas-fired, 
would have fireclay brick for the outer construction, 
cased with porous fireclay brick to reduce heat 
capacity and radiation losses. Silicon carbide or 
fused alumina panel bricks or slabs secure the 
thermal conductivity required in the muffle shell, 
including the floor, and silicon carbide may also 
be preferred to fused alumina in oil-fired furnaces 
taking heavy charges because of its higher thermal 
conductivity and faster heat recovery. For sheet 
enamelling, a fused-alumina muffle and a mullite 
combustion chamber seem to be the best selection. 

For continuous furnaces, the selection of re- 
fractories is on similar considerations with fused- 
alumina panels or rectangular tubes in the side 
walls to give heat transfer. In the roofs of con- 
tinuous conveyor furnaces, the property most 
required is safety from fracture in suspension. 

For electric fusion furnaces, material with good 
electrical insulation is selected to carry the metallic, 
or for high temperatures, silicon-carbide heating 
elements. An external casing of porous insulating 
brick provides thermal insulation. 

Finally, mullite-porcelain sheaths are used for 
the protection of rare metal couples, recrystallized 
alumina insulators, free of silica, for the thermo- 
couple wires within the sheath and clay crucibles 
for melting small quantities of frit. 


DISCUSSION 

Dr. STEBMAIER asked if it were a fact that zircon 
refractories had very low permeabilities. 

Mr. Dixon said he had no information that 
zircon refractories generally were less porous than 
the alumino-silicate type. It was difficult to obtain 
experience in this country on the use of zircon. 

When he was in the United States in 1946 a 
company making zircon brick and calcined zircon 
brick had told him that their chief markets for 
zircon were for aluminium melting, borax glass 
and the enamelling industry. It had come into 
use in the glass industry quite generally for heat- 
resisting-glass furnaces. Borax glass had to be 
melted at a substantially higher temperature than 
lime-soda glasses and apparently was not so erosive. 
He could only quote from a catalogue which recom- 
mended zircon refractories for the production of 
enamel frit. It stated that the bricks were machine 
pressed and dense and of good shape, which was 
something that all manufacturers said of their 
bricks. 

Mr. Murpocu asked for Mr. Dixon’s comments 
on the performance of a high-alumina refractory 
in a furnace burning oil having a sulphur content 
of the order of 33 per cent, and how it compared 
with its performance when the fuel used had a 
lower sulphur content. The combustion heat on 
the refractory was round about 1100 C. 

Mr. DIxon said the trouble with reducing con- 
ditions, reducing by the presence of sulphur or 
carbon, was due chiefly to the effect of the iron 
oxide in the refractory. The manufacturers of 
refractories endeavoured to keep down the iron- 
oxide content, even in refractories incorporating 
kyanites, sillimanites, etc. He had asked about 
such a refractory having an iron-oxide content of 
1.2 per cent, and he was told that it should be less 
than | per cent. 

The effect of reducing conditions was to convert 
the ferric oxide to ferrous and therefore to reduce 
the refractoriness. There was another condition, 
which concerned the blast-furnace operator, that 
iron oxide had a catalytic effect on the carbon in 
the fuel, which might be oil, coke, gas or coal ; 
carbon was deposited in the pores of the refractories 
and had a disintegrating effect. The reducing 
condition reduced the iron oxide, which must be 
present to some extent in the refractory, from ferric 
to ferrous, and there was the disintegration of the 
very fine carbon by the catalytic effect of iron 
oxide spots. 

Mr. G. O. FENNER, commenting that he had 
gained his experience in the United States, said 
that as long as reducing conditions could be avoided 
it would not be possible to differentiate on the 
effect of sulphur on the refractories. But in order 
to achieve reducing conditions where sulphur 

Continued in page 66 
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A Quarterly Survey of some of the Features 


in Finishing Literature from Abroad 
by SCRUTATOR 





HE American aluminium industry expects 1960 
to be a record year with the two largest outlets 
being in the motor car and building industries.''! 
This should mean increased usage of anodizing, 
vitreous enamel and chemical conversion coatings. 
Aluminium has for some time now been on the 
threshold of the container industry and if it could 
enter this, a vast new market would be opened up. 
Aluminium beer cans have been used for some 
time on the Continent but information has now 
come from America that Aluminium International 
Inc., a Company owned by two breweries, has 
installed a new high-speed impact-extrusion 
machine which can turn out 120 11-0z. aluminium 
beer cans per minute.’ Perhaps 1960 will see 
aluminium make real headway in the container field. 
Although things look very rosy for aluminium, 
this is certainly not the case as far as magnesium 
is concerned. Magnesium was pioneered in the 
United States by the Dow Chemical Company, 
who have recently announced’) that they have 
branched out into the rolling of zinc and aluminium. 
This is because their time-table for magnesium 
has lagged behind their hopes and expectations. 
Presumably this diversification is to keep their 
facilities operating while magnesium fulfils its sale 
goal. 


Non-Electrolytic Coatings 

In his annual review of technical developments 
for 1959, Nathaneal Hall'*) makes the following 
pertinent remarks covering conversion treatments : 

“True to form, proponents of conversion coatings 

continue to produce developments in this phase 

of finishing at a goodly pace . . . chromate coatings 
appear to interest as many authorities as do 
phosphate films.” 

This was backed up by a list of some 22 patent 
and literature references. Chromate conversion 
coatings really came into prominence during 
World War 2 and there is little doubt that during 
1959 there appeared to be a much increased interest 
in them. Lester F. Spencer’) has written a very 
comprehensive review of these films and has given 
no less than 27 bath formulae for treating zinc and 
cadmium; copper and brass; aluminium and its 
alloys; magnesium and magnesium alloys and silver. 
In addition to their bare corrosion protection, 
particularly on zinc, and their use for paint bonding 


on aluminium, he stresses that one of their most 
widely exploited properties is their low electro- 
lytical resistance, as a result of which they have been 
widely accepted in the electronic field. In spite 
of the comments above on the review of mag- 
nesium, P. F. George” of the Dow Chemical 
Company has described some recent developments 
in protective finishes for magnesium. These in- 
clude the Dow 17 process; a ferric nitrate bright 
pickle; electroless nickel and a new organo-tin 
compound. When the latter is used in a paint 
primer to replace the normal zinc chromate, it 1s 
claimed that it will inhibit the galvanic corrosion of 
magnesium when coupled to other dissimilar metals. 

This application for electroless nickel is interest- 
ing and for those more concerned in the theoretical 
than the practical side of this non-electrolytic 
process, Gutzeit'’) has published an outline of the 
chemistry involved in the process of catalytic 
nickel deposition from aqueous solutions. Re- 
verting to the essentially practical aspects, Spraul'* 
has given corrosion data for chemical nickel plating 
when immersed in 100 miscellaneous chemicals 
and solutions. This is the kind of information 
which one finds in corrosion handbooks and which 
proves valuable when trying to assess possible 
applications for this still comparatively new process 


Plating 

The quantity production plating of small com- 
ponents which are too fragile, or contain parts 
which are too fragile to be barrel plated, has always 
presented a most difficult production problem 
Marotta’? has described a very interesting tech- 
nique developed at the Merrimack Valley Works 
of the Western Electric Co. to overcome this 
When the manufacture of deposited carbon re- 
sistors was commenced, difficulties were encoun- 
tered which were directly attributable to the poor 
quality of the copper/tin electroplate formed on 
ferrules and lead assemblies. It was clearly much 
too expensive to jig individually some 4 million 
components per day but on the other hand, the 
use of tumbling barrels produced many problems, 
particularly with the leads. In consequence, they 
developed a new flat-type electroplate basket which 
could be adapted to the fully automatic plating 
machine. First experiments were carried out with 
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would be a reducing agent with oil fuel there must 
also be present very large quantities of unburned 
carbon and also carbon monoxide. 
carbon monoxide and carbon particles on the 
refractories was fairly well established. Sulphur 
did not enter into it very much unless there were 
reducing conditions. 

Mr. DIxon, supporting Mr. Fenner’s remarks, 
said he had experienced a lot of trouble with fur- 
naces due to reducing conditions and bad com- 
bustion, but he could not recollect any trouble 
with refractories due to the presence of sulphur. 

Mr. N. F. PARKER said that while the refractory 
materials available were so very diverse and varied 
in their compositions and in respect of what they 
could do, so also, unfortunately, the working con- 
ditions in the enamelling industry were just as 
complex. It was possible to obtain a refractory 
lining which for over 95 per cent of cases possibly 
would give the results required, but in the re- 
maining few cases it would fail due to some local 
condition which it was exceedingly difficult to find. 
Troubles arose due to incomplete combustion and 
a number of other causes, and these were factors 
which did not constitute reflection on the manu- 
facturer necessarily, but they provided a reminder 
that his job was extremely difficult. 

Mr. ROBERTS, enlarging on the point that both 
the maker and the user of the refractory had import- 
ant roles to play, recalled that Mr. Dixon had 
mentioned a silica from Austria which of itself 
was first class, but perhaps not sufficient consider- 
ation was given to the jointing material that was 
used with it. This factor of developing co-opera- 
tion between maker and user was naturally a slow 
process. The manufacturers now had laid down 
a tunnel kiln and had studied a number of problems 
that had arisen, and by improving chimney stacks 
and so on they were able to create the right con- 
ditions ; that was a great thing. However, the 
user had a2 responsibility which was at least as 
great as that of the manufacturer. 

Mr. Dixon, in thanking Mr. Parker and Mr. 
Roberts for their remarks, said he realized that 


there was much more to be done yet in respect of 


process control by the refractories industry. For 
many years refractories had been fired in inter- 
mittent furnaces where there might be quite a 
range of temperatures from top to bottom, for 
example. Tunnel kilns giving much more accurate 
control of the heat treatment were coming into 
use, and that would help until there was more 
knowledge of the raw materials and more realization 
of the effects of manufacturing processes on the 


The effect of 


final products. But he thought the refractories 
industry was moving quite rapidly towards closer 
process control, which was what Mr. Parker was 
suggesting as necessary. 

Of course, the manufacturer of refractories had 
always to bear in mind how much he could afford 
to spend, because the customers had to pay eventu- 
ally the cost of effecting improvements ; the manu- 
facturer had to consider what he could get for his 
product, and that was quite a problem. Apart 
from that, Mr. Dixon believed that the market for 
refractories was becoming more difficult and those 
manufacturers who were going to survive had to 
tackle the question of process control right along 
the line more closely than they had done yet. 


Overseas Review 
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a brass framework covered with a bronze wire- 
mesh screen. This screen was later replaced by 
a non-conducting covering to obviate shielding of 
the parts during plating. 

The final design consisted of a framework of 
300 series stainless-steel wire which was PVC 
plasticol coated all over except for two longitudinal 
conductors and the outer framework which assisted 
in equalizing current distribution by acting as a 
peripheral shield or thief. The basket covering 
was a woven fabric of high-temperature polythene. 
It was found that agitation of the parts was not 
necessary and by loading 800 parts per basket and 
4 baskets per rack with a plating machine output 
of one rack every 2 minutes, their daily production 
of more than 600,000 pieces per 8 hour shift was 
easily accomplished. 

“The need for a satisfactory accelerated test for 
evaluating the corrosion characteristics of plated 
parts has long been recognized by those responsible 
for plating quality. It is now believed that this 
need has been met by the copper accelerated acetic 
acid salt spray Cass Test.” It will certainly be 
interesting to see whether the very high claims 
made by Sukes‘'!®) of the Cadillac Motor Car 
Division of General Motors are substantiated when 
people in this country start evaluating this salt 
spray test. In essentials, this consists of spraying 
under carefully controlled conditions a salt solution 
consisting of 5 gallons of distilled water, 5 per cent 
w/v sodium chloride, 5 gm. of cupric chloride, with 
the pH adjusted to pH 3.2 using glacial acetic acid. 
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Advantages of 


POTASS1 VU M 
STANN ATE 
in 
electro plating and 
immersion plating 


Phe econom‘c advantages of using potassium 


stannate are very considerable 


Probably the best known application in im- 
mersion plating is the tinning of aluminium 
pistons. By using potassium stannate insteat 
} 


nieve 


of sodium stannate it is possible to ac 


substantial reduction of sludge formation 


Solutions containing potassium stannate have 
a far greater electrical conductivity than simi- 
lar solutions containing the same Concentrat- 
ion of sodium stannate. This fact, and the 
greater solubility of potassium st 

mean that higher current densi 

tained for a given voltage. Condit 

ideal for barrel plating. Alternat 

potassium stannate solution « ang@ivel 
plating rate as a more concentrated 

taining sodium stannate, so that wast 
drag-out, and initial costs, are 


considerably. 


With High-Speed tin anodes faste1 
rates can be obtained. Fewer ano 


required and ‘filming’ is much easier 


Albright & Wilson (Mfe) Ltd 
Phosbrite chemical polishing 
copper and aluminium and 

Plusbrite addition agents for brigh: 
plating, together with chemicals for 
processes in copper and nickel plat 


electrolvtic polishing ot ferrous met 


For full information write to: 


Metal Finishing Department 
ALBRIGHT & WILSON (MFG) LTD 
1 Knightsbridge Green, London SW1 

Telephone: KENsington 3422 
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150TH ANNIVERSARY OF 
CANNED FOODS 


British Celebrations 


Inaugurated by Minister of 
Agriculture, Food and Fisheries 


Tt first food canning patent, No. 3372, was 
issued in 1810 to an Englishman, Peter 
Durand, who lived at Hoxton Square, in 
Shoreditch, London. Subsequently Durand 
sold his patent to Bryan Donkin who had a 
factory in Bermondsey, London, at which the 
first production of foods in sealed cans com- 
menced. 


The British Admiralty became one of Donkin’s 
best customers and in a few years the value of canned 
provisions had been abundantly proved by many 
ships’ companies, foremost among these being 
Captain Sir Edward Parry, who made four voyages 
in search of the North-west passage to India via 
the Arctic. 


To celebrate the first 150 years of canning, activities 
throughout the British Isles are planned, details of 
which were given recently at a special exhibition in Lon- 
don which was opened by the Minister of Agriculture, 
Food and Fisheries, The Rt. Hon. John Hare. All the 
planned activities will emphasize the progress of the 
industry from the earliest equipment to the most 
modern techniques of mechanization and automation, both 
in the canning process and in the 
manufacture of cans. Organizations 
taking part include the British Food 
Manufacturing Industries Research 
Association, the British Tin Box 
Manufacturers’ Federation, The Food 
Manufacturers’ Federation, the Fruit 
and Vegetable Canners’ Association 
of Great Britain, The Fruit and 
Vegetable Canning and Quick Frecz- 
ing Research Association, the Tin 
Research Institute, the Tiiplate Con- 
ference (1925) and the Worshipful 
Company of Tinplate Workers alias 
Wire Workers. 

Similar exhibits to those shown in 
London will form the nucleus of 
central and touring exhibitions, de- 
signed to bring home the significance 
of this milestone in food processing 
and packaging to all parts of the 
country. For example, historic and 
modern cans will be displayed at the 
Ideal Home Exhibition in London 


from March 1-26. 


bello atomic tests. 
Canned Foods 
March 28 


feature of which 


search 


special emphasis 


further exhibition 


Series 


lecture hall. 
Society of 


canned foods. 


on 


Chemical 
Participating in the celebrations with 
a special symposium on the historical, 
technical and nutritional aspects of 
The symposium will 


One of 


One of the more 
spectacular exhibits will include cans 
which survived unharmed the Monte- 
Week 
in Scotland, 
will 


embracing 


at the 


be 


talks in 
The Food Group of the 
Industry 


Donkin’ s 


opens 
a special 
a public 
conference organized by the British 
Food Manufacturing Industries Re- 
Association, 
whole field of food manufacture with 
canning 
manufacturing developments. 
In late Spring London will offer a 
Science 
Museum which will be linked with a 
of specialized 


cans of 
Parry 


on 


the 


and 


the 


are 


veal taken by Sir Edward 
voyage of 1824 


roast 
on his 


be held in London in July and will 
be open to the general public 

Further central exhibitions and 
displays in London are planned for 
the Tea Centre, the Food Fair and 
the Canned Foods Advisory Bureau 
in Baker Street. 

Special celebrations are in prepar- 
ation for Lowestoft and other major 
towns in the Eastern Counties, and 
similar celebrations will be held in 
various other parts of the country 
associated with the canning industry. 

The Anniversary Year reaches its 
climax with a banquet in the presence 
of the Lord Mayor in London’s 
Guildhall in October. Among other 
events in the meantime, it is hoped to 
mark permanently a site in South- 
wark Park Road, London, where 
Bryan Donkin, F.R.S., put into 
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150TH ANNIVERSARY OF 
CANNED FOODS 


British Celebrations 


Inaugurated by Minister of 
Agriculture, Food and Fisheries 


Ts first food canning patent, No. 3372, was 
issued in 1810 to an Englishman, Peter 
Durand, who lived at Hoxton Square, in 
Shoreditch, London. Subsequently Durand 
sold his patent to Bryan Donkin who had a 
factory in Bermondsey, London, at which the 
first production of foods in sealed cans com- 
menced. 


The British Admiralty became one of Donkin’s 
best customers and in a few years the value of canned 
provisions had been abundantly proved by many 
ships’ companies, foremost among these being 
Captain Sir Edward Parry, who made four voyages 
in search of the North-west passage to India via 
the Arctic. 


To celebrate the first 150 years of canning, activities 
throughout the British Isles are planned, details of 
which were given recently at a special exhibition in Lon- 
don which was opened by the Minister of Agriculture, 
Food and Fisheries, The Rt. Hon. John Hare. All the 
planned activities will emphasize the progress of the 
industry from the earliest equipment to the most 
modern techniques of mechanization and automation, both 
in the canning process and in the 
manufacture of cans. Organizations 
taking part include the British Food 
Manufacturing Industries Research 
Association, the British Tin Box 
Manufacturers’ Federation, The Food 
Manufacturers’ Federation, the Fruit 
and Vegetable Canners’ Association 
of Great Britain, The Fruit and 


taken Oy 


of 1824 


Sir Edward 


London in July 
open to the general public 
Further central 
displays in London are planned 
Tea Centre, the Food 
Canned Advisory 
Baker Street 


from March 1-26. One of the more be and will 
spectacular exhibits will include cans _ be 
which survived unharmed the Monte- 
bello atomic tests. 
Canned Foods Week 
March 28 in Scotland, a special the 
feature of which will be a public in 


held in 
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exhibitions and 
for 
Fair and 
Bureau 


opens on the 


Foods 


Vegetable Canning and Quick Freez- 
ing Research Association, the Tin 
Research Institute, the Tiiplate Con- 
ference (1925) and the Worshipful 
Company of Tinplate Workers alias 
Wire Workers. 

Similar exhibits to those shown in 
London will form the nucleus of 
central and touring exhibitions, de- 
signed to bring home the significance 
of this milestone in food processing 
and packaging to all parts of the 
country. For example, historic and 
modern cans will be displayed at the 
Ideal Home Exhibition in London 


conference organized by the British 
Food Manufacturing Industries Re- 
search Association, embracing the 
whole field of food manufacture with 
special emphasis on canning and 
manufacturing developments 

In late Spring London will offer a 
further exhibition at the Science 
Museum which will be linked with a 
series of specialized talks in the 
lecture hall. The Food Group of the 
Society of Chemical Industry are 
Participating in the celebrations with 
a specia] symposium on the historical, 
technical and nutritional aspects of 
canned foods. The symposium will 


Special celebrations are in prepar- 
ation for Lowestoft and other major 
towns in the Eastern Counties, and 
similar celebrations will be held in 
various other parts of country 
associated with the canning industry 

The Anniversary Year reaches its 
climax with a banquet in the presence 
of the Lord Mayor in London’s 
Guildhall in October Among other 
events in the meantime, it is hoped to 
mark permanently a site in South- 
wark Park Road, London, where 
Bryan Donkin, F.R.S., put into 
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AUTOMATIC PLATING PLANT FOR 


IRONMONGERY 


IN OPERATION 


QUCCESSPUL commissioning of a new automatic plating 
K 


plant at their Haydock (Lancs 


factory, is announced by 


Thomas Crompton and Sons Ltd., one of Britain’s leading 


manufacturers of 


ironmongery 


for the aircraft, building, 


marine, automobile, railway and other industries. 


The new automatic plant, which in an eight-hour shift plates up 
to 30,000 parts with nickel or chromium, replaces a hand-operated 


system 


Nickel and chromium plating will 
henceforward be carried out in the 
new plant, shown in the illustration 
below, while brass plating will 
continue on a similar smaller plant 
equipped in 1957 when the factory 
was opened. 


Both the new and the earlier plating 
plant have been supplied and in- 
stalled by the Electro-Chemical Eng- 
ineering Co. Ltd. of Woking, Surrey 


Apart from saving in labour, the 
advantages of automatic working, 
which are confirmed by Crompton’s 
engineers include, regularity of out- 
put, simpler quality control, more 
reliable pre-cleaning and reduced 
losses of chemicals owing to drag-out 
spilling 


Installation of this plant is a 
further stage in automating iron- 
mongery manufacture, which has 
been carried out in Lancashire by 
Thomas Crompton and: Sons Ltd 
for nearly two centuries Cheir 
main market is, of course, Britain, 
but there is an appreciable export 
business notably in Canada, New 
Zealand, South Africa and the West 
Indies 


The New Plant 

The new electroplating 
manually loaded at present, 
provision is made for automatk 
loading in the near futur Parts 
are located on spring racks measuring 
approximately 30 in. by 12 in. The 
machine is constructed in three main 
sections, carried on rolled steel sup 
ports, which provide an air space 
below Heating is effected by coils 
and a heat exchanger using 
40 Ib. per sq. in. 

Main processes are cleaning, pri 
treatment, bright nickel and chrom 
ium Approx 0.0005 in 
nickel is deposited in 11 
60 amp. per sq. ft. ora 
of chromium in 5 
per sq. ft 

Iransfer of plating racks is 
out by hydraulic cylinders 
separate floor-mounted oilpump and 
pressure assembly which is motor 
driven; a hydraulic drive control 
panel is embodied. Rectifiers and 
transformers are alongside, together 
with a final drying station 

Overall length of the complet 
installation is some 37 ft. and the 
width 13 ft 


plant is 
but 


steam at 


oright 
min. at 
imilar cos 
min. at 1 


iting 


20 amp 


carried 
ted by a 
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Pollucite Deposit 
Developed in 


S. Rhodesia 


N extensive deposit of pollucite 
ore has been developed at 

Bikita, Southern Rhodesia, according 
to an announcement by Borax and 
Chemicals Ltd., selling agents in the 
United Kingdom, Sterling area and 
Europe for Bikita Minerals (Privat 
Ltd 

Fests indicate that the deposit is 
one of the largest in the world and 
that it offers a reliable supply of low 
ore. Pollucite, an aluminium- 
caesium silicate, is a source of 
caesium for applications in the glass 
and ceramic industries, in welding- 
rod fluxes and other uses where silica 
and caesium can be employed to- 
gether. The pollucite in the Bikita 
deposit has an average content of 
24.4 per cent caesium oxide 

In the past caesium was available 
only in small quantities unul American 
Potash and Chemical Corporation, 
parent company of Borax and Chemi- 
cals Ltd., commenced production of 
caesium metal and compounds at 
San Antonio, Texas, utilizing Bikita 
ore 

Bikita’s pollucite reserves are part 
of its large lithium-beryllium deposit 
located near Fort Victoria, Southern 
Rhodesia. Bikita Minerals is owned 
principally by Selection Trust Ltd 
which act as technical managers of 
the company), American Potash and 
Chemical Corporation, and American 
Metals Climax, Inc 

A dramatic potential use for 
caesium is in ion-propulsion engines 
for space travel. This type of engine, 
which is now under development, 
produce small thrust but becomes 
practical in outer space after a vehicle’s 
initial speed has been provided by 
rockets or other powers sourc« The 
ion-propulsion engine will then oper- 
ate over vast inter-planetary range 


cost 


Canned Foods Anniversary 
Continued fram page 69 


production the world’s first canned 
food factory, under Durand’s original 
patent. The organizers of the cele- 
brations also hope to arrange for the 
participation of Peter Durand’s des- 
cendants in the Year’s activities. A 
nation-wide search, retracing the last 
150 years, is now under way to find 
the surviving Durands, and news- 
papers throughout the country have 
been brought into the hunt 

These activities form a fitting 
tribute to those industries that have 
developed the modern can from a 
happy “marriage” of steel and tin, 
and have used it for the benefit of 
mankind. 
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British—Dutch Metal 
Finishing Merger 


OTO-FINISH Ltd. of Mark 

Road, Hemel Hempstead, Herts, 
specialists in all types of finishing 
processes for the metal and _ plastic 
industries, have acquired a substantial 
interest in N. V. Roto-Finish Matt- 
schappij, Rotterdamseweg 370a, Delft, 
Holland, a Company which is en- 
gaged in similar business in the 
Benelux countries 


An agreement has also been reached 
whereby the sales programmes and 
the service organizations of the two 
companies will be integrated. It is 
believed that by taking this step the 
markets for both companies will be 
increased, and that their customers 
will benefit in that the special ex- 
perience gained over a considerable 
number of years by the two companies 
individually will now become avail- 
able to customers throughout the 
combined sales areas, which include 
the United Kingdom, the Benelux 
countries and many other countries. 


The British Roto-Finish Company 
is well-known in this country, and 
to a lesser extent overseas, as the 
largest suppliers of barrelling equip- 
ment and = processes to British 
industry. It is a company which 
commenced business 12 years ago in 
a small way but has rapidly expanded 
so that its interests now include, 
besides barrelling, the major parts of 
the finishing processes now in use in 
the metal and plastic industries, such 
as clectropolishing, plant and pro- 
cesses for cleaning, phosphate coat- 
ing, etc 


Success Story for 


Filter 


Automatic 


“HE Autoroll, an 
filter, was introduced by Vokes 
Ltd., to the British market approx 
eighteen months ago. To date, 
orders have been received totalling 
3,500,000 cu. ft. per min; a re- 
markable achievement for an entirely 
new type of filter. Units are opera- 
ting In a great variety of installations 
and places throughout Britain and 
many enquiries are being received 
from overseas. The enormous vol- 
ume of air involved means that 
approximately 10 miles of filter 
material will be employed, from a 
single unit to one composite instal- 
lation for the textile industry totalling 
240 feet in length. 


automatic air 


Among the many industries using 
the filter is paint manufacturing. 
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LARGEST SILICON RECTIFIER IN 
USE FOR CHLORINE PRODUCTION 


HAT is believed to be the largest 

silicon rectifier equipment made 
in this country to date has been 
completed by Westinghouse Brake 
and Signal Company Ltd. It is being 
shipped to India to provide current 
for electrolytic cells producing chlor 
ine and caustic. The rectifier plant 
using silicon diodes made in the 
Chippenham works of Westinghouse, 
is rated at 27,500 amp at 60-120 V 
d.c., and comprises a regulator and 
transformer connected to the 22kV 
system, a water-cooled silicon rectifier 
and a control cubicle with automatic 
adjustment of the direct current, so 
that the rate of production of chlorine 
is maintained constant. The 
needs a floor space of only 57 sq. ft 


rectifier 


The compact design of the Westinghouse 

silicon rectifier is illustrated by this 

14,000-ampere 120-V which 

occupies a floor space of 4 ft. 6 in. x 
12 ft. B in 


cubicie 


MEETINGS OF THE MONTH 


February 18 
Institute of Vitreous Enamellers 
Midland Section). Jewellery 
enamelling,” by Mr. Ore at the 
Station Hotel, Dudley. 7.30 p.m 


March 2 

Institute of Vitreous Enamellers 
Southern Section). Annual Gen 
eral Meeting, followed by ‘* Some 
Fundamentals on the preparation and 
usage of Sheet Iron Ground Coat 
Enamels”’ by A. I. Blackburn, at 
the Howard Hotel, Norfolk Street, 
W.C.2. 7.15 p.m 


March 3 
Institute of Metal Finishing 
North-west Branch). “Scquester 
ing Agents in Plating,” by T. K 
Aiken, at the Engineers Club, Albert 


Square, Manchester. 7.30 p.m 


March 4 
Institute of Vitreous Enamellers 
Midland Section). Annual dinner, 
at the Station Hotel, Dudley. 


Society of Chemical Industry 
Oils and Fats Group). “ Recent 
advances on fat stabilization,” by N 
Uri, at the Royal College of Science 
and Technology, Glasgow, C.1. 7.30 
p.m 


March 7 

Society of Chemical Industry 
London Section). Recent ad 
vances in the chemistry and industrial 
applications of hydrido- and organo 
boron compounds”, by Dr. W. 
Gerrard, in the Society’s rooms, 14, 
Belgrave Square, London, S.W.1 
6.380 p.m 


March 9 

Institute of Metal Finishing 
Organic Finishing Group). “ In 
spection and testing of organic 
finishes,” by R. J. Brown, at the 
British Institute of Management, 80, 
Fetter Lane, London, E.C.4. 6.30 
p.m. 


March 14 

Society of Instrument Tech- 
nology (Liverpool section joint 
meeting with the Society of 
Chemical Industries). * Auto- 
matic titrators and related equip- 
ment,” by D. A. Patient, at the 
M.A.N.W.E.B. Industrial Develop 
ment Centre, Paradise Street, Liver- 
pool. 7.15 p.m 


March 15 
Institute of Metal Finishing 
South-west Branch). Annual Gen- 
eral Meeting and “Bright Anodizing 
of Aluminium” by G. E. Gardam, 
at the Royal Hotel, Bristol. 7.30 p.m. 
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Midland Silicones, Ltd., 68, 
Knightsbridge, London, S.W.1., have 
published a technical booklet de- 
scribing their cold curing silicone 
rubbers. The rubbers, made in 
three grades, have been developed at 
the Midland Silicones plant at Barry, 
Glamorgan. 

An advantage claimed for these 
products is that they need no heat 
cure : the addition of a small quantity 
of catalyst converts the base material 
at room temperature into heat-stable 
rubbery products. No special equip- 
ment or skill is needed. 

The booklet ‘ Cold-Cure Sila- 
stomer”’ describes in detail the 
properties of these rubbers, explains 
how they are processed, lists esta- 
blished uses and suggests many more. 
The publication is well illustrated 
and has several tables listing pro- 
perties 

* * * 

A comprehensive catalogue has 
been issued by Escol Products Ltd., 
Paisley Works, Swains Road, Toot- 
ing Junction, London, S.W.17., de- 
scribing the products they manu- 
facture for all enamellers. These 
range from well-known Escol 
frits and other compounds, tools, 
rubbing down and preparation equip- 
ment, weighing machines, pickling 
room and shot blast equipment, air 
compressors, spray booths, perrets 
and jigs, ventilation equipment, 
parators, spraying equipment, process 
timers, and finally protective clothing. 


the 


se- 


* * * 


A new publication from the general 
chemicals department of Albright 
and Wilson (Mfg.) Ltd., 1, Knights- 
bridge Green, London, S.W.1., lists 
close on 400 products in frequent 
use by the department detailed in 
alphabetical order ; a brief descrip- 
tion of physical form and the nature 
of the packs the products are available 
in is useful additional information. 

* . . 

A new catalogue for Dixylon 
plastic transmission belting for high- 
speed drives has been published by 
R. and J. Dick Ltd., Greenhead 
Works, Glasgow, S.E. 

The catalogue describes in detail 
belts that will operate at velocities 
of 10,000 ft. per min. and gives much 
useful information on belt thicknesses, 
co-efficients of friction and horse- 
power rating per width of belt, for 
example. 

The performance of the Dixylon 
belt is said to be unaffected by 
humidity, dryness or dust provided 
these factors are taken into account 
when calculating the initial belt 
tension. Belting designed for use 
in industries where belt drives operate 
in the presence of inflammable 
vapours and explosive dusts, and an 
oil-resisting belt, are also described. 
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Technical Publications 


Anti- 
the 


for 


News Bulletin No. 1 from 
Dust Services Ltd., describes 
new Taccy doormat, suitable 
doorways into airlocks, dust-free 
enclosures and rooms. The makers 
say that in stepping off the mat onto 
white copy paper no soiling is evident, 
nor is any sticky residue left on the 
shoes, although crepe soles will 
pick up the impregnation used. 
Available from the company at 
P.O. Box 28, 53a, Stafford Street, 
Dudley, Worcs. 


* 7 * 


A leaflet published by 
Lid., 13—17 Rathbone Street, 
London, Wl. provides technical 
data and suggested applications for 
* Sol-Speed Dri,” an all-purpose oil 
and grease-absorbent. The makers 
suggest that among its many other 
uses it can be used as a drying medium 


for articles after plating. 
a: * 7 


Jenolite 


A recent issue of The Bonderizer 
Carries as its main article a description 
of the company’s “ Endurion ”’ pro- 
cess in use at the works of B. J. 
Round and Sons Ltd. The treat- 
ment is said to impart exceptional 
rust resisting qualities to a “* Parker- 
ized” steel surface, with a minimum 
of dimensional build-up and im- 
proved qualities of wear resistance 
to the surface finish. The resultant 
coating can also be dyed to provide 
a ready colour guide for storage 
reference. 

Prior to using the process, three 
baths were used for “ Parkerizing,” 
comprising the usual sequence of 
degrease, rinse, pickle, rinse, 
* Parkerize,”’ rinse and dry off. To 
include the “ Endurion ”’ seqeuence, 
three additional baths were provided, 
the first containing the solution 
followed by hot and cold rinses. The 
work then proceeded to the usual 
“Parker” and oil ‘finish, The 
sultant “ Endurion”’ treaced coating 
has been found to be entirely satis- 
factory it is said, standing up to a 
rigorous gruelling in a 20 per cent 
continuous salt spray at an elevated 
temperature for upwards of 40 hours. 

. * * 


re- 


Summary tests and a formulation 
for a new red lead-coumarone primer 
for seawater immersion are published 
in Red Lead Technical Letter No. 14, 
available from the Lead Industries 
Association, 60, East 42nd Street, 
New York, 17, N.Y. In addition 


to the primer, the publication de- 
scribes complete paint systems for 
ship hulls and fixed marine in- 
stallations. 

The primer makes use of a red lead 
mixed pigmentation in a_ vehicle 
built around coumarone-indene 
resins. Recommended practice calls 
for a dry film thickness of 5 mils— 
which can be achieved in two or 
three coats. The primer can be 
applied to sandblasted metal or 
over a pretreatment coat. Normally 
it is followed by an antifouling coat 
to discourage marine growth. Several 
such coatings are described or men- 
tioned in the technical letter. 


* * * 


A new “ Metallizing Handbook ” 
covers techniques and developments 
in flame spraying. It is written for 
owners and operators of metallizing 
equipment and for design, production 
and maintenance engineers. The 
book is in two parts covering standard 
practices and developments in metal- 
lizing and forms a complete reference 
handbook on flame spraying. Part 
one is devoted to wire metal spraying 
and part two contains the latest 
information on the powder process 
Metal spraying and ceramic spraying 
are each dealt with in great detail 
and a section is devoted to the latest 
techniques in the application of 
hard-facing materials, including 
Tungsten Carbide. The book is avail- 
able from Metallizing Equipment 
Co. Ltd., Chobham, Woking, price 
35s. 10d. post paid in the U.K. 


* * . 


Honeywell Controls Ltd., Ruislip 
Road East, Greenford, Middlesex, 
have issued a brochure illustrating 
the wide range of millivoltmeters 
produced by them. For those inter- 
ested in maintaining their own 
instruments, this firm conduct a 
tuition-free Instrumentation School 
in London. 


OBITUARY 


Parrott : Mr. Arthur John Parrott 
who had been joint managing director 
of Heat and Air Systems Ltd. for 
20 years died suddenly on January 
13, 1960 at the age of 74. Mr. 
Parrott had been a director of the 
company since its incorporation in 
1935 and had spent the whole of his 
working life in the heating and 
ventilating industry. 
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RADIANT STOVING INSTALLATION Canadian Paint President 


FOR SWITCHGEAR 


NEW electric radiant stoving 

installation for a Midlands elec- 
tric switchgear manufacturing com- 
pany has recently been built by G. 
& R. Gilbert Ltd. of Hackbridge. 

The stoving unit is designed to 
link with an automatic spraying 
machine and is for the continuous 
finishing of switch and starter cases 
and lids at rates of from 960 to 1920 
per hour depending on the size, since 
in the case of the largest items only 
alternate workholders are used. 

The workpieces, after leaving the 
automatic spray machine, pass 
through an enclosed flash-off tunnel, 
before entering the stoving chamber, 
which is heated by electric radiant 
emitters arranged in the top with 
auxiliary reflectors only below the 
work-pieces. This arrangement pro- 
vides for uniform overall stoving 
effect on the deep pressed sections 
involved. Full thermal insulation 
of the stoving space retains the 
maximum amount of heat within the 
oven promoting a high level of 
efficiency, the unit being, in fact, 
designed to operate on as little as 
27 kW full heat load. 

The stoved parts, on leaving the 
oven, pass through a_ forced-air 
cooling tunnel, where the temper- 
ature 1s lowered to aid the handling 
of the component parts when they 
are unloaded. The design is such 
that the conveyor, which is in the 
form of a roller chain, with support 
skates carrying the actual work load, 
is protected from heat so far as 
possible, by allowing the workholders 
only to pass through a continuous 
slot in the insulated floor. The 
conveyor is automatically tensioned 
and all the conveyor shafts are carried 


Visits U.K. 
 Ohen H Neroutsos, D.S.O., 
newly-elected president of the 
Canadian Paint, Varnish and Lacquer 
Association, and also President of 
International Paints (Canada) Ltd 
recently paid a 10-day visit to Britain 
He discussed with International Paints 
headquarters in London the setting- 
up of a new manufacturing plant in 
Canada’s mid-West 
International Paints (Canada) Ltd., 
already has plants in Montreal and 
Vancouver 


Change of Telephone Number 
( WING to the continued expan- 


sion in business of Electropol 
Processing, Ltd., Trading Estate, 
Farnham, Surrey, it has become 
necessary to increase the number 
telephone lines serving the wor 
offices This has involved a 


in number to Farnham 3355 


in special self-aligning bearing as- changed quickly and easily, inspe 


semblies which are sealed and require tion in the stoving chamber which 
no subsequent lubrication. allow the progress of the work to be 

Among the many refinements in- observed, panelling to the supporting 
corporated in this oven is acentralized framework to provide for a clean and 
control panel, large access panels to neat appearance, and the running of all 
the oven enabling emitters to be heater cables in easy access trunking 


HONOUR FOR SIR ERNEST CANNING 


T the Head Office of W. Canning and Co. Ltd. recently, a bronze plaque was 
unveiled by the chairman, Mr. F. H. Ewens, F.C.A., depicting the head and 
shoulders of Sir Ernest Canning, D.L., J.P., president of the company. In the 
course of the ceremony Mr. Ewens said that to mark Sir Ernest's 66 years 
association with the company two scholarships had been created at Birmingham 
University, one in the Department of Chemistry and one in the Department of 
industrial Metallurgy. The plaque would stand as a permanent record of his 
life’s work to future generations. 
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Technical & Industrial Appointments 


The appointment of Captain R. A. 
Villiers, C.B.E., A.M.I.E.E., R.N. (Retd. 
as the first Director of the Scientific 
Instrument Manufacturers’ As- 
sociation of Great Britain, SIMA 
House, Queen Anne Street, London, 
W.1., was the major step in the 
administrative reorganization of 
SIMA and the beginning, also, of a 
new era of expanding activities, in- 
creased national and _ international 
effectiveness and a serious drive for 
increased membership to enable the 
Association to represent the scientific, 
electrical, electronic and nucleonic 
instrument industries with greater 
authority sull 

To facilitate this aim, Mr. G. L 
Knight has been appointed assistant 
to the director of SIMA. He will 
operate under Captain Villiers in 
the field of information and external 
activities in particular, and will also 
be responsible for the collection and 
distribution of information for SIMA. 
Mr. Knight is available to answer all 
general questions at SIMA House 
Langham 4251 The Instrument 
Enquiry Service is still at Imperial 
H000 


* * a 


Borax and Chemicals Ltd., 35, 
Piccadilly, London, W.1. have an- 
nounced that sales manager, Mr. H. 
F. Barnett, and secretary, Mr. W. C. 
Steer, having reached retirement 
age, have relinquished their duties 
with the company. Mr. Barnett and 
Mr. Steer have held their positions 
since its inception twenty-one years 
ago and have been concerned with 
the sale and distribution of ** Three 
Elephant’ brand products for well 
over thirty years 

Mr. P. J. Gilbert, who was for over 
five years representative in the Mid- 
lands, will succeed Mr. Barnett and 
Mr. B. W. Green, who joined the 
company’s head office staff in 1951 
will succeed Mr. Steer. 


* * 7 


K. W. Sims has been appointed 
export promotion manager of C. C. 
Wakefield and Co. Ltd., parent 
company of the Castrol Oil Group. 

Kenneth Sims, who is 39, joined 
the company in 1951 as an industrial 
oils sales representative. In 1954 he 
was transferred to the _ overseas 
division and posted to Cyprus as 
resident manager, middle east. Three 
years later, he returned to head- 
quarters and was then attached to the 
Group’s American subsidiary, Castrol 
Oils Inc., as sales manager. His 
latest promotion follows the con- 
clusion of this appointment. 


Mr. Sims is a member of the Junior 
Institution of Engineers, an associate 
fellow of the Institute of Petroleum 
and an associate member of the 
Society of Automotive Engineers of 
America. 

* * * 

Electro-Chemical Engineering 
Co. Ltd. announce that Mr. A. W. 
Graham has been appointed Manager, 
Northern Area in succession to Mr. 
H. Maxwell. His address will be 
Chaddock Industrial Estate, Astley, 
nr. Manchester. Tel : Atherton 1364. 

Mr. Maxwell has been appointed 
Sales Manager and will be operating 
from the Company’s head office at 
Sheerwater, Woking, Surrey. 


* * * 


The appointment of Mr. Edw. E. 
Hewett as sales engineer is announced 
by Nash and Thompson Ltd., of 
Hook Rise, Tolworth, Surbiton, 
Surrey. 

Mr. Hewett, who is a member of 
S.O.N.D.E., was previously a speci- 
alist in ultrasonic flaw-detection 
techniques at Cossor Instruments 
Ltd. and is now responsible for the 
Nash and Thompson sales of the 
KOVO polarographs and electron 
microscope throughout the United 
Kingdom. plus metallurgical, elec- 
tronic test equipment, process control, 
medical and survey instruments in 
the counties of Essex, Middlesex, 
Herts, Suffolk, Norfolk, Cambridge, 
Hunts, Beds, Bucks, Oxford, Glouces- 
ter, Shropshire and all Wales 

The previous appointments in the 
Cossor Group held by Mr. Hewett 
included head of test engineering 
department, radar division, in charge 
of radar test specifications depart- 
ment and radar development engineer. 


* - * 


At a recent meeting of the board of 
directors of Detel Products Ltd., 
Mrs. Vivienne D. Johnson was 
appointed managing director. Mrs. 
Johnson has been with the company 
for 20 years, being secretary since 
1941, and a director since 1949. 

The premises of the Company are 
shortly to be extended in order to 
permit increased production and to 
give more space for research facilities. 

* * * 

As plans for the merging of the 
resources of Reynolds T. I. Alum- 
inium Ltd. with The _ British 
Aluminium Co. Ltd. are now well 
advanced, the following changes of 
appointments are announced. Pend- 
ing completion of the plans, the new 
appointments will cover the opera- 
tions of both Companies. 


1. W. 


Graham 


Mr. Gerald Lacey : commercial 
director, The British Aluminium Co 
Ltd.: to be executive director 
forward planning) with special res- 
ponsibility for studying and _ co- 
ordinating long-term planning for 
the development of production, fabri- 
cation and research interests in the 
U.K. and overseas. 

Mr. G. A. Anderson : director and 
general sales manager, the British 
Aluminium Co. Ltd. : to be director 
of products and development with 
responsitility for the products, de- 
velopment and technical service or- 
ganizations. 

Mr. Basil James : chief executive 
sales), Reynolds T.I. Aluminium 
Ltd to be director of sales with 
responsibility for the sales, publicity 
and marketing organizations. 

Mr. J. Salter : director and general 
production manager, The _ British 
Aluminium Co. Ltd. : To be director 
of engineering with responsibility for 
civil, mechanical and electrical en- 
gineering with responsibility for civil, 
mechanical and electrical engineering 
and building work at U.K. and 
overseas establishments. 

Mr. Paul R. McGehee: chief 
executive (production), Reynolds T.I. 
Aluminium Ltd. : To be director of 
production (manufactured products 
with responsibility for operations at 
the company’s mills and associated 
establishments. 

Mr. W. B. C. Perrycoste : director 
and general production manager, The 
British Aluminium Co. Ltd.: To 
be director of production (primary 
products) with responsibility for 
mining, alumina production and 
aluminium smelting operations at 
U.K. and overseas establishments. 

* 7. * 

Sir David Eccles, Minister of 

Education, has appointed Sir Harold 


(Continued in page 75 
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Continued from page 74 

Roxbee Cox, PH.D., D.I.C., D.SC., 
M.1.MECH.E., F.R.AE.S., F.INST.F., 
F.1.AE.S., aS Chairman of the National 
Council for Technological Awards 
in succession to Lord Hives, who 
has retired. Sir Harold has been 
vice-chairman of the National Council 
since its establishment in 1955, 


Sir Harold Roxbee Cox, formerly 
Chief Scientist, Ministry of Fuel and 
Power, is Deputy Chairman and 
Chairman-elect of the Metal Box 
Co. Ltd., and a director of Wilmot 
Breeden (Holdings) Ltd., and of 
Boulton Paul Aircraft Ltd. He is 
also a vice-chairman of the Council 
of the Air Registration Board, vice- 
chairman of the Governors of the 
College of Aeronautics, and a member 
of the Council for Scientific and 
Industrial Research 


Sir Harold was educated at Kings 
Norton Grammar School, Birming- 
ham, and the Imperial College of 
Science and Technology. He was 
closely associated with the con- 
struction of the airship R.101 and 
with Sir Frank Whittle in the develop- 
ment of jet propulsion and gas tur- 
bines. Sir Harold is married, with 
two sons, and his publications include 
numerous papers on aerodynamic s 
gas turbines and civil aviation. 


Continuous Tiling 


System Exhibition 


N order to acquaint local interests 
[os the advantages of the Correnda 
‘ continuous tiling ”’ system for walls 
and ceilings, Corrosion Limited an- 
nounce that they have arranged an 


exhibition at the Midland Hotel, 
Manchester, from Monday, February 
15 to Friday, February 19, 1960, 
inclusive. 

The recent introduction by the 
company of their Correnda ‘ con- 
tinuous tiling” system has _ been 
followed by an immense amount of 
interest from those concerned with 
the upgrading of wall and ceiling 
surfaces from the point of view of 
hygiene and resistance to high hum- 
idity. 

There is a growing body of opinion 
that glazed tiles are no longer accept- 
able for those locations where a 
high degree of hygiene is required, as, 
for example, in hospital operating 
theatres and in food manufacture. 
While the tiles themselves are ex- 
cellent, there is a danger of infection 
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NEW COMPANIES 


Ltd" is understood also “* Private Co.” 
Figures = Capital, Names = Directors, ali unless 
otherwise indicated 
Whitleys (Metal Engineers), 20 22, 
Potters Lane, Aston, Birmingham, 6 
December 9. £500. To carry on 
bus. of metal and alloy makers, etc. 
Frank Gumbley, Gwendoline Gumb- 

ley. 

Mechanical Joints (Birmingham), 
141,147, Lionel Street, Birmingham. 
December 10. £100. To carry on 
bus. of iron-founders, mechanical 
engineers, machinery manufacturers, 
etc. Francis W. N. Duffield, Pat- 
rick J. H. Riley, Alfred T. Bowater 
Qualcom, 68 Manor Road North, 
Hinchley Wood, Esher, Surrey. Dec- 
ember 10. £100. To carry on bus 
of manufacturers of and merchants 
of plastic metal moulded electronic 
and general engineering components, 
etc. Alexander Briggs, Mrs. Rita 
Briggs. 

Alcan U.K.). 
£500,000. To carry on bus. of 
principal, or as agent, commission 
merchant or consignee, the bus. of 
purchasing, importing, exporting, sel- 
ling or supplying aluminium or any 
other metal, etc. Directors not 
named. 

Jack Summers (Huddersfield), 52, 
Greenhead Lane, Dalton, Hudders- 
field. December 15. £2,000. To 
carry on bus. of iron and steel stock- 
holders and merchants, metal finishers 
etc. Jack Summers, Maisie Summers 
Roxbee Heating, 51 Coleman 
Street, E.C.2. December 17. £1,000 
To carry on bus. of heating, venti- 
lating, fire protection experts and 
advisers, stove and range manu- 
facturers, etc Harold R. Cox, 
Christopher W. R. Cox, Gordon C. 
Collins, Edgar R. Rapkin 

Rigidized Metals, 159, Stoke New- 
ington High Street, N.16. December 
18. £1,000. Harry W. Childs, 
Keith Childs. 


December 14 


in the joints and in the cracks that 
develop in them after a period of 
use. Hence the great interest in 
Correnda, which is a solid lining 
applied without anv joins. 


Instrument 
Manufacturers Expand 


T is announced that Nash and 

Thompson Ltd. have acquired a 
second factory at Hook Rise, Tol- 
worth, within 200 yards of their 
present research and production unit 
in Oakcroft Road, Chessington, 
Surrey. This new factory has in- 
creased the available space by 35,000 


Briere (London), 56, Victoria Street, 
S.W.1. December 21. £100 lo 
carry on bus. of crane and metal 
workers, etc. Gerard R. V. Briere, 
Josjane J. A. Briere 

James Booth Aluminium, Argyle 
Street Works, Nechells, Birmingham, 
7. December 21. £100. To acquire 
the whole or part of the business of 
James Booth and Co. Ltd., which 
consists of the manufacture of wrought 
aluminium alloys and other aluminium 
products, etc. Directors not named 
Western Steel and Non-Ferrous 
Metal Stockholders, Sloper Road, 
Cardiff. December 21 £1,000 
Charles F. Heald, Samuel C. Kellow, 
Arnold G. Kyrke, Charles L. Field 
Metal Polishers (Glos.), North 
Place, Cheltenham December 28 
£1,000. Directors named 
Metal Processes (1959), 130, Flood- 
gate Street, Birmingham, 5. Decem- 
ber 28. £100. To carry on bus. of 
chemical processes and colouring of 
metals, etc. Leslie Deathridge, Myer 
Cooper 
Croda, 


not 


Cowick Hall, Snaith, nr 
Goole, Yorks December 3] 
£50,000. To acquire the whole or 
such part of the trading undertaking, 
plant, machinery and assets of The 
Croda Organization, Ltd., and to 
carry on bus. of manufacturers of and 
dealers in grease, lubricants, 
paints, varnishes, etc Croda Or- 
ganization Ltd., Frank A. S. Wood 


oils, 


Stratford, 
‘ 100. To 
sale and 
products, 
Gignoux, 

Kingley 
Jean-Jac 


Roy 


Marshgate Lane, 
E.15 December 31 

carry on the purchase, 
distribution of chemical 
metal alloys, Paul 
Pierre H. A. Bourgois, 
Williams, Antony Weil, 
ques C. Baron, Charles A 


Upsil, 


etc 


From the Reg ster compiled by 


16 Chancery Lane, London, W.C.2 


and the transfer of adminis- 
departments, research and 
development and some production 
departments has now been com 
pleted. The purchase of this pro- 
perty was made necessary by the 
continued expansion of production 
and development during the 
few years. 


sq. ft. 
trative 


last 


IDEAL HOMES 
EXHIBITION 


f= “Daily Mail” Ideal Home 
Exhibition will be held this 
year at Olympia, London, from March 
1 to 26. 
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Handbook on_ Electroplating. 
Birmingham, 1960. W. Can- 
ning and Co. Ltd., Great Hamp- 
ton Street, Birmingham 18. 631 
pp 30s. net. 


uineteenth edition of the 
well-known ‘“ Canning Handbook ” 
has been considerably revised and 
enlarged. The sectional order has 
been brought into line with modern 
practice and the book is now divided 
into three main sections : polishing ; 
electroplating ; bronzing and _lac- 
quering. Cleaning and _ pickling, 
which form an integral part of any 
electroplating process, are now in- 
cluded in the electropiating section, 
and under polishing are grouped the 
various mechanical finishing pro- 
cesses, including abrasive finishing, 
polishing, and wire brushing. 
Chapters are also included on electro- 
lytic and chemical brightening of 


TURKEY ORDERS 
BRITISH PAINT 


HE largest order of its kind ever 
to be placed in this country by 
the Turkish Government, and worth 
not far short of 200,000 dollars, has 
gone to International Paints Ltd 
Che order is for 352-tons of bottom 
paints (antifouling, anticorrosive and 
boottoping The deal was handled 
by Denizcilik Bankasi-—a Turkish 
Government body owning approxi- 
mately 90 per cent of the Turkish 
Mercantile Marine. 

The quantity is equal to 63,000 
gallons—sufficient to cover 3,200,000 
square yards of any paint area and is 
said to be enough to meet the cus- 
tomer’s requirements for 18 months 


his, the 


Fume Duct Treated with 
Rigid P.V.C. 
A NEW fume ducting installed 
for Serck Tubes Ltd., Birming- 
ham, by Tanks and Linings Ltd., 
Droitwich, to the order of Newton 
Collins Ltd., is made from rigid 
P.V.C. throughout 
The ducting handles fumes from 
sulphuric-acid pickling tanks and is 
fully resistant to the highly corrosive 
gases and will not require any main- 
tenance or external painting. The 
discharge chimney is 36 in. in dia- 
meter and the cowl assembly measures 
5 ft. 6 in. diameter x 8 ft. high 
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metals and on effluent treatment. In 
addition, control standards are given 
for the various plating 
described. 

In the electroplating section the 
first three chapters cover the necessary 
equipment, while the fourth deals 
with the general principles of the 
process. Although not intended to 
be an exhaustive study of the theories 
underlying electroplating processes, 
it will give those concerned with their 
practical application sufficient back- 
ground knowledge for their day-to-day 
needs. Completing this section are 
chapters on pretreatment processes 
and detailed information on a wide 
range of plating deposits. 

Previous editions of this book 
have been a part of the library of all 
connected with electroplating for 
many years, and this new edition, 
even more valuable in its enlarged 
form, will perpetuate this tradition. 


processes 


PAINT WANUFACTURERS 
HAVE RECORD YEAR 
IN 1959 


ALES during the year 1959 were 

the best in the history of Blun- 
dell, Spence and Co. Ltd. it was 
announced by Mr. E. B. Calvert, 
chairman and managing director, at 
the Annual Sales Representatives’ 
Conference held in London recently. 
This was the first occasion at which 
the industrial division was represented 
following the integration of John J. 
Bowater Ltd. and Vulcan Products 
Ltd. 

‘** Prospects for the industry as a 
whole are looking up,” continued 
Mr. Calvert, “* despite the slight drop 
in retail sales due to the fine summer’”’. 

The company was fortunate in 
having the technical support of The 
Dunlop Rubber Co. Ltd., which 
produces the special grade of Polimul 
on which Pammastic is based. Links 
between the two companies had 
been still further cemented during 
the year 

Commenting on 
distribution system, Mr. Calvert 
said that no major changes were 
contemplated. However, a_ heavier 
attack on the retail market was 
proposed, at the same time increasing 
the number of main distributors in 
certain areas. 

Turning to the Industrial Division, 
Mr. Calvert said that the Slough 
factory was now working smoothly. 


the Company’s 
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CATHODIC PROTECTION 
Special Panel of Corrosion 


Group of S.C.I. to be set up 


HE committee of the Corrosion 

Group of the Society of Chemical 
Industry considers that an attempt 
should be made to provide members 
whose predominant interest is cath- 
odic protection with more frequent 
opportunities to discuss research and 
development in their field of work 
On the other hand, the committee 
wishes the subjects included in the 
general programme of Group meetings 
to remain as varied as possible and 
does not expect to be able to increase 
the frequency at which any aspect of 
cathodic protection appears in it 

It has been suggested, therefore, 
that a Cathodic Protection Panel of the 
Group should be formed to have 
its own officers and programme. Such 
an arrangement would permit more 
meetings to be held without affecting 
the balance of interests in the Group 
programme. It should also, by gath- 
ering an audience wholly knowledge- 
able in the subject, encourage discus- 
sions both more informal and more 
detailed than those possible in general 
meetings. 

Those who would like to become 
members of a Cathodic Protection 
Panel are invited to inform Mr. C. S. 
Britton, Hon. Secretary, Corrosion 
Group, co Tin Research Institute, 
Fraser Road, Greenford, Middlesex, 
not later than February 29. If a 
sufficient response is obtained a 
meeting will be called to make prepar- 
ations for the Panel to operate in the 
1960 61 Session. Additional com- 
ment in writing will be welcome. 


Sales of transport and _ industrial 
finishes had increased. Existing local 
depots would stock these as well as 
decorative finishes 

Also speaking at the conference 
was Mr. C. L. Blackman (Home 
Sales Manager, Decorative) who 
reviewed the advertising and market- 
ing plans for Pammastic and Pammel 
for 1960. 

In addition to national and local 
press and TV advertising, the Com- 
pany would be represented at the 
Ideal Homes and other exhibitions. 
Following the success of the 1959 
Pammastic demonstrations, nine had 
been arranged during the winter. 

Considerably more display material 
would be available in the New Year 

Other speakers at the conference 
were Mr. C. C. Mell (Divisional 
Director), Mr. A. J. Ford (Chief 
Chemist, Decorative Division), Mr 
C. F. Burgess (Home Sales Manager, 
Industrial Division) and Mr. W. H. 
Tatton (Technical Manager, Indus- 
trial Division). 
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PLANT. PROCESSES AND 


EQUIPMENT 





Copolymer Resin Paint 


RAFFIC marking paint formulated by Sand- 

strom Products Company of Port Byron, 
Illinois, U.S.A. is being used at the Quad City 
Airport in Moline, Illinois. 

Based on Pliolite VT, a solution resin recently 
introduced by the Chemical Division of the 
Goodyear Tyre and Rubber Co., the markings are 
said to be in excellent condition after more than 
17 months of service 

In addition to traftic paint application, Pliolite 
VT finds widespread use in multi-colour paints 
and shows promise in the metal priming and 
industrial enamels field. The resin also is utilized 
in paper coatings, printing inks, adhesives and 
abrasion-resistant coatings. 

Pliolite VT is a thermoplastic, copolymer resin 
developed specifically as a solution binder for 
coatings. One of the outstanding features of the 
resin is complete solubility in aliphatic solvents ; 
in addition, it is colourless, tasteless and produces 
film of unusual clarity, strength and hardness, it 
is claimed. 

The Goodyear resin can be included in the 
general class of lacquers because film formation is 
achieved by results from solvent evaporation. 
Drying time, therefore, is dependent only upon the 
volatility of the solvent system used. 


Fig. 1.—A 7-cu. ft. capacity mech- 
anical fimshing unit. 


Mechanical Finishing Using a Vibratory 


Motion 

HE Roto-Finish Co., Kalamazoo, U.S.A. are 

now marketing a range of metal-finishing 
machines in which a vibratory motion in place of 
the rotary action of the conventional-type barrel 
is employed. It is claimed that the new process 
has advantages over the conventional system in 
many aspects. The following are said to be the 
advantages. 

It is claimed that the new system is 4 to 6 times 
faster than the rotary barrel. The reason for this 
increased efficiency is that in conventional barrelling 
the abrasive action takes place in a sliding zone 
several inches deep extending the width of the 
rotating cylinder. Beneath the zone, little or no 
relative motion takes place between the components 
and the processing media, the mass being carried 
around in a position of repose until the point is 
reached where it commences to slide. 

With the new vibratory system, the container 
holding the mass is subjected to a 3-way vibration 
which produces an overall rotary motion of the 
whole mass, and, at the same time, movement of 
the individual chips in random directions. As the 
movement zone extends throughout the entire 
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mass, work is said to be accomplished much more 
rapidly. 

Internal surfaces are treated as rapidly and as 
effectively as external surfaces. The vibratory 
system, with its 3-way movement of the chips, 
ensures that the media can flow through cavities at 
the same rate as over external surfaces. 

Larger work loads relative to capacity can be 
accommodated in the new type machines. This 
is due to a number of factors, the main one being 
that, as less impingement is caused, fewer chips 
are necessary for cushioning purposes. Thus a 
greater work load can be accommodated per 
overall cubic capacity of a machine. 

The machines have an open head container so 
that visual control of progress and process is 
possible. A single component can be taken from 
the plant, while in operation, for immediate visual 
inspection and then dropped back. 

“Continuous flow” processing, where the parts 
emerge at the same speed at which they enter, 
can be arranged without difficulty. 

Fig. | illustrates a 7-cu. ft. capacity Vibratron. 
It is one of a range of four machines, with capacities 
from | to 7-cu. ft., produced. 

The development engineers of Roto-Finish Ltd. 
Gt. Britain), Mark Road, Hemel Hempstead, 
Herts., have been working for some time on the 
development of a range of vibratory action machines 
with features and capacities suitable to European 
industries. They are also developing a 2-tank 
vibratory machine which it is claimed has further 
advantages over the single-tank type. 


Translucent Polycrystalline Ceramic 

NEW ceramic material claimed to have a 
A unique combination of properties has been 
announced by the U.S. General Electric Co. 
Schenectady, N.Y. (Fig. 2). 

It is said to. be a polycrystalline ceramic that 
readily transmits light, and is made from powders. 
In addition to transmitting light, the new material 
is claimed to possess the high strength characteristic 
of alumina ceramics, can withstand higher tem- 
peratures than most ceramics now in use, and can 
be pressed into any shape desired. 

** Lucalox,” as the material is named, is made 
from powdered aluminium oxide. It is closely 
related to sapphire and ruby gem stones, which are 
single-crystal aluminium oxide. But the new 
polycrystalline form of the compound is said to be 
superior to these gems in its ability to withstand 
high temperatures without deforming. Lucalox 
has the composition of a ceramic, the structure 
of a metal, and the light-transmitting ability 
approaching that of glass, the company says. 

The unique characteristics claimed for Lucalox 
are said to result from the fact that the microscopi- 
cally small pores, or “ bubbles,” normally found 


Fig. 2—A bar of translucent polycrystalline ceramic 


in ceramic materials have been entirely removed, 
a feat that had been previously considered im- 
possible. 

The basic material of Lucalox is fine-grain, 
high-purity aluminium oxide, or “ alumina.” 
The powder is pressed at room temperature, then 
fired at temperatures that are higher than usual 
for ceramics. The problems of making the 
process commercially feasible are being explored. 

It is thought that the development of Lucalox 
should greatly enlarge the scientific, military, and 
industrial uses of ceramics. As has been the case 
with many new materials, it should also extend 
the range of instruments and devices that are 
presently limited by the physical characteristics 
of available materials. One example would be 
high-intensity incandescent and discharge lamps, 
which are now limited by the heat-resistance of 
their transparent envelopes, in some cases. Fused 
quartz, which is often used for high-temperature 
lamps, performs satisfactorily up to 1800°F. 
Lucalox is said to be stable at temperatures close 
to 3600°F. 

Another likely application for Lucalox is in the 
banks of infra-red lamps that are used for a variety 
of industrial purposes. It could also be used as an 
electrical insulator and as a material for gem 
bearings in delicate equipment. 


Machine for Painting Scaffolding 

HE Hunter “ Scaffspray ” machine is claimed 
to be able to paint scaffolding at 1,500 ft 
per hr., using the Hunterseal anti-corrosive process. 
Rusty and damp tubes can be painted satisfactorily, 
the makers say, and the machine delivers the 

painted tubes dry to the hand. (Fig. 3). 
Scaffolding can be painted in _ distinctive 
colours, thus helping to identify the work of 
individual contractors, thus reducing losses through 
misappropriation when sites are cleared. Tubes 
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from | in. to 3 in. dia. and from 4 ft. to 30 ft. long 
can be treated in the machine. 

The Scaffspray is trailer-mounted and is weather- 
proofed. It can be moved readily from site to 
site or used as a stationary unit at a plant depot. 
This mobility allows scaffolding to be painted on 
the site before erection and after dismantling. 

The Scaffspray measures 10 ft. 6 in. long, plus 
a tow bar of 3 ft. It is 5 ft. 9 in. wide and 5 ft. 
7 in. high — approximately. For operation a 
minimum area of 30 ft. by 90 ft. is required. 
Power requirement is 440 volts 3 phase, having a 
load of approximately 25 kVA. Machines can 
either be bought outright or hired on a time or 
footage treated basis. 

Before painting, the tubes are cleaned in a 
separate cleaning machine, taking its power from 
the Scaffspray machine. Each pole is fed in- 
dividually through the machine, and the cleaning 
process is in two parts. 

First, the pole is flayed by hardened steel flails 
to remove old concrete and scale. Then the pole 
passes through wire brushes revolving at high 
speed. The pole is then fed into the Scaffspray 
machine, where the anti-corrosive system is 
applied. 


Machines for Cleaning Metal Parts have 
Nylon Filters 


LLUSTRATED in Fig. 4 is the metal washing 
machine designed for flows of 100, 200 and 

300 gal. per min. and manufactured by Drummond 
Asquith Ltd., King Edward House, New Street, 
Birmingham 2. 

The machines use a filtration system suitable for 
the very fine swarfs obtained with modern 
machining methods for aluminium, cast iron and 
similar granular materials. The system incorpor- 


a Ae 


Fig. 3—Machine for 


affolding 


ates a finely-woven nylon fabric fitted over a 
perforated drum. The alkali solution used in the 
machine is pumped through this assembly before 
being fed to the jetting arrangement, and it is 
claimed that the filtration obtained by this method 
eliminates the possibility of blocked jets caused by 
such fine swarfs. The nylon bag can easily be 
replaced when necessary. 

The filters are pressure tested and are available 
for the range of three sizes of machines mentioned 
above, at pressures of up to 20 Ib. per sq. in 


Fig. 4—Machine for 


cieaning metai part 
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Portable Barrel Pump 


N air-motor operated unit has recently been 
added to the range of portable barrel pumps 
made by the British Central Electrical Co. Ltd., 
Briticent House, 6 and 8 Rosebery Avenue, London, 
E.C.1. (Fig. 5). The existing range is already used 
for the removal of liquids from transit containers, 
and this new addition will be of particular interest 
where extremely hazardous conditions are en- 
countered. 

The air-motor operates from a 30-120 lb. per 
sq. in. supply without a reducing valve. The 
rotary drive is transmitted through an inner tube, 
fitted with robust bearings and efficient seals, 
carrying a driving shaft that transmits the rotary 
motion to the impellor assembly. An _ outer 
suction-tube fitted with hose attachment, for 1} 
in. bore hose, allows the liquid to be raised into a 
standard hose line. The off-load speed of motor 
and impellor assembly is 16,000 r.p.m. ; on load, 
12,000 r.p.m. The consumption of the air motor 
with such liquids as water is approx. 20 cu. ft. 
per min. from an 80 Ib. per sq. in. air line. The 
maintenance of the air motor is simple. The oil 
reservoir requires charging once per day or shift, 
and it uses readily obtainable lubricants. 

The motor can be controlled by a simple hand- 
grip that can be locked in position if desired. The 
air line attachment is conveniently placed, and 


prevents the air line interfering with the ease of 


handling of the unit when transferring from con- 
tainer to container. 

The lifting tube sets are detachable, and are 
easily dismantled for cleaning and sterilising all 
parts in contact with the liquid. Tube sets are 
available in two lengths—2 ft. 3 in. and 3 ft. 7 in.— 
in aluminium alloy; and 2 ft. 3 in. and 3 ft. 11} in. 
in austenitic stainless steel to enable it to be used 
with foodstuff, acids and other corrosive liquids. 

The unit is self-priming, and will operate against 
full pressure : i.e., when the pump is in use, with 
the quick-action tap at the end of the hose clesed, 
it will continue to function without harm. It 
can handle most liquids, and deliver up to 2,000 
gal. per hour dependent on viscosity and lifting 
head. The maximum head is approximately 25 
ft.; the maximum viscosity approximately 150 deg. 
Engler, or SAE 30. Should the pump be over- 
loaded to the stalling condition, no damage will 
result to the air motor. 


Orbital Sander 


HE ‘ Sandswift’ orbital sander illustrated in 
Fig. 6 is being marketed by Wolf Electric 
Tools Ltd., Pioneer Works, Hanger Lane, London, 
W.5. 
The features include :—Low weight of only 
7 Ibs. 3 ozs. ; and a continuously rated motor. 
The operator can work up close to skirting 


Fig. 5.—A pneumatic barrel-pump. 


Fig. 6.—Woif’s newly marketed sander. 
boards, frarre, etc., without damage as the orbit 
area of pad is ;;in. less than body frame. The 
unit can be placed on its side without waiting for 
the pad to come to a standstill after switching off. 
A sprocket type of paper locking mechansim 
is fitted making it quick and easy for operator and 
giving a positive automatic paper tension. The 
3: in. x 7 in. pad for convenience of use and 
satisfactory results is fitted as standard. 
Continued in page 82 





february, 1960 metal finishing journal 





als 


Iybtusbrite ~ 





»Plusbrite bright nickel plating provides high ductility, excellent 


: Fd ~ levelling, low internal stress, good receptivity to chromium plat 


and good colour. Plusbrite addition agents are not removed by 


continuous filtration and they are easily controlled 


provides the lowest priced 
bright nickel plating process 
ee ’ 
/ SEND FOR THIS FULLY DESCRIPTIVE LEAFLET 
=Talelals 
Nickel 
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Metal Finishing Department 
ALBRIGHT & WILSON (MFG) LTD 
1 Knightsbridge Green, London SW1 

Telephone: KENsington 3422 
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Fig. 7.—Spray guns for enamel (left) L 200, 


right) I. 1900. 


vitreous 


Spray Gun for Vitreous Enamel 
HE use of vitreous enamel today is steadily 
increasing and any improvement in technique 
which leads to a reduction in production costs is 
yf major importance to the industry. 

Following tests and development work in con- 
junction with Ferro Enamels Ltd., Alfred Bullows 
and Sons Ltd., Long Street, Walsall, have produced 
equipment for applying vitreous enamels at very 
low air pressures (Fig. 7). 

This technique of low-pressure enamel application 
offers several major advantages to the enameller. 
First, the manufacturers claim a definite economy 
in enamel used. Second, with a low-pressure 
nozzle it 1s a simple matter to obtain a very fine 
coat, which, when fired, is far less brittle than 
a thick enamel coat would be. ‘Third, the low- 
pressure technique requires far less skill than normal 
production methods. Finally, when spraying hollow 
objects, such as bread bins, spin-dryers, bowls etc., 
‘‘ bounce ”’ is a serious problem at normal pressures. 

Suitable nozzles have been developed for this 
purpose on the L1900 Bullows-Binks Model 19 
and the L200 Model 2 spray guns. When using 
the L1900, best results are obtained with fluid 
pressures varying between 5 and 12 Ib. per sq. in. 
and with an air pressure of 25 lb. per sq. in. With 
the L200 a fluid pressure of 5 Ib. per sq. in. and 
an air pressure varying from 25 to 50 Ib. per sq. 
in. can be used. 

The material used for all tests was a standard 
cover coat enamel having a specific gravity of 1.34 
and a fineness of 3}/200/50. 

A parallel development resulting from these 
tests was that, while mottling in the vitreous-enamel 
trade has generally been considered a slow process, 
a significant increase in speed is claimed using 
the L200 spray gun with a fluid pressure of 5 Ib. 
per sq. in. and air pressure of 8 Ib. per sq. in. 


Ultrasonic Degreaser 
HE Model AC-25 Sonogen, built by Branson 
Ultrasonic Corporation (Stamford, Conn.), 
is a new self-contained ultrasonic degreaser in a 
compact, stainless-steel cabinet (Fig. 8). 


Fig. 8.—Ultrasonic  de- 
greasing equip- 
ment 


‘ 





rare 





The unit removes metal chips, grease, and certain 
insoluble soils, from intricate parts. Components 
such as small motors, electronic sub-assemblies, 
and bearings can be ultrasonically cleaned without 
dismantling. 

After immersion in the ultrasonic degreasing tank, 
work is spray-rinsed by hand, placed in the vapour 
zone, then removed from the unit clean and dry. 

Measuring 44 in. x 18 in. x 36 in., the Model 
AC-25 can be easily installed in any shop or plant. 
Only water and electrical connexions are needed. 

As a guard against corrosion, all degreaser parts 
in contact with solvent are made of stainless steel 
or TFE plastic. 

The degreaser has five main components: a 
10 in. x 8 in. x 8 in. deep ultrasonic cleaning tank; 
a boiling sump; an ultrasonic generator producing 
40,009 cycles per sec.; transducers (in the cleaning 
tank) that convert the electrical energy into mech- 
anical vibrations; and a system to recirculate 
filtered solvent. 

A variety of fail-safe features protect the unit. 
A water-cooling system limits evaporation loss, 
and an automatic interlock shuts off the sump’s 
strip heaters if the cooling system fails. Absence 
of liquid in the cleaning tank stops the ultrasonic 
generator to keep the transducers from overheating. 

To protect the operator against high voltage, 
another interlock shuts off power when the cabinet 
access door is open. 

More information on the Model AC-25 Sonogen 
and other ultrasonic cleaning equipment is available 
from Branson Ultrasonic Corp., 40 Brown House 
Road, Stamford, Conn., U.S.A. 
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The largest PHOSBRITE plant in Britain 


s the largest Phosbrite 


Installed at the Birmingham plant of Haynes, Ford & Elliott Ltd i 


k is particularly interesting not only for its size but a 


plant in Britain. The 600 gallon tan 
because of the variety of items being chemically polished — from wheel discs to curtain rails 
from wash boiler tubs to decorative light fittings. This plant proves without doubt tl 


CHE MICAL POLISHING WITH PHOSBRITE SOLUTIONS SAVES TIME & MONE) 


Phosbrite 159 for Aluminium and its Alloys. Phosbrite 183 & 184 for Copper and its All 


Phosbrite 501 for electrolytic polishing of Stainless Steel and Alloys. 


For full fechnical informatio 


Metal Finishing Department 
ALBRIGHT & WILSON (MFG) LTD 
1 Knightsbridge Green, London SW1 

Telephone: KENsington 3422 


Lid also supply Plusbrite addition agents for bright nickel plating, together with chemi 


Albright & Wilson (Mfg , 
ectrolytue polishing of ferrous metals. Tew 629 


Special processes in tin, copper and nickel plating and ¢ 





metal finishing journal 


february, 1960 








Classified Advertisements 





Prepaid rates: FIFTEEN WORDS for 7s 6d. (minimum charge) and 4d 
per word thereafter, or 24s. per inch. Box number 2s. 6d., including 


postage of replies 


SITUATIONS VACANT 


WANTED—EXPERIENCED ANODISER to take 
charge of a small factory, ample scope and opportunity. 
Leeds Area. Box. No. 223 METAL FINISHING JOURNAL. 


WORKS MANAGER REQUIRED for old estabiished 
company in London engaged in all branches of metal 
Company at present rapidly expanding with 
new outlets for its services (especially in the anodised 


finishing 
aluminium field Only managers with proved experi- 
ence and lively minds need apply. Write Box 222 
METAL FINISHING JOURNAI 


FOR SALE 


ONE BRIGHT NICKEL PLATING PLANT complete, 
Cannings Super Gleamax, 30° x 18” x 18", suitable for 
jewellery, with complete Gold and Rhodium plant. 
30x 221. METAL FINISHING JOURNAL. 


SHOTBLAST PLANT. Tilghman Multi Rotary Table 
TS4, complete with all electric motors, electric control 
and dust extractor. Excellent condition. Low price for 
quick sale. Apply Box No. 219 MeTAL FINISHING 
JOURNAL 


CHARGING FORKS. One double and one single 
fork of Incandescent manufacture, suitable for 10 ft. 
furnaces. Very good condition Reasonable price. 
Apply Box. No. 218 METAL FINISHING JOURNAL. 


PATENT 


he Proprietors of British Patent No. 697904 are pre- 
pared to sell the patent or to licence British manufacturers 
to work thereunder. It relates to a method for fixing 
Glass Lenses on Vitreous Enamelled Boards. Address: 
Boult Wade & Termant, 112, Hatton Garden, London, 
B.C. 








SILVERCROWN LIMITED 


ELECTROPLATING, ENGINEERING 
APPOINTMENTS 


Owing to expansion of Engineering Divisions, 
the following vacancies occur at our London 
Head Office :- 


MANAGER, EQUIPMENT DIVISION 


Duties involve supervision of design, planning 
and commissioning of standard electroplating equip- 
ment, negotiating with suppliers and contractors, 
liaison with Factory, Drawing Office, and Plants 
and Contracts Division, and co-operation with 
Sales, Purchasing and Laboratory. 

This is a senior managerial appointment with the 
prospect of interesting and generously rewarded 
work in charge of an expanding Division. 

Technical and administrative ability as well as 
sound knowledge of electroplating equipment 
essential; Engineering or Science Degree and or 
membership of the Inst. Mech. E. an advantage 

Profit sharing bonus, pension, accident, and life 
insurance scheme. Fullest assistance towards any 
removal costs 

Applications, which will be treated in strict con- 
fidence, 17 n handtoriting, stating age, qualifications, 
past experience and income range expected, to Managing 


Director 


SENIOR PLANNING AND ESTIMATING 
ENGINEER (Piants and Contracts Division) 


Duties involve planning and estimating of larger 
electroplating plants and installations, with general 
guidance from the Divisional Manager, and liaison 
with Laboratory as well as negotiations with cus- 
tomers and suppliers 

Knowledge of Electroplating Engineering essential. 
This is a permanent senior staff appointment with 
excellent opportunities for further advancement. 
Generous salary and bonus, 3 weeks annual holidays, 
pensions, accident, and life insurance scheme. 

Applications, which will be treated in strict con- 
fidence, in own handwriting, stating age, qualifications, 


past experience and salary expected, to Staff Manager. 


TECHNICAL CLERK 

with engineering background, knowledge of electro- 
plating equipment preferred, to assist with Engin- 
eering Office routine, liaison with Factory, etc. 

Pleasant working conditions, good chances of 
promotion, time off for part time studies if desired. 

1pplications, which will be treated in strict con- 
fidence, in own handwriting, stating age, yualifications, 
past experience, and salary expected, to Staff Manager. 


SILVERCROWN LTD., 178 Goswell Rd., London, E.C.1. 
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ACID-PROOF FUSED SILICA SHEATH 


VITREOSIL 
= /€C7ECC \MMERSION HEATERS 


EASILY INSTALLED - COMPACT 
100°. EFFICIENT - INEXPENSIVE 


in Eight page Brochure giving details of sizes, 


prices, and maintenance is available on request 


THE THERMAL SYNDICATE elon 


SERVICE TO P.O. BOX No. 6, WALLSEND, NORTHUMBERLAND, Telephon 
SCIENCE LONDON: 9 BERKELEY STREET, W.l.) Telephone: 17112 











HIGH GRADE 


FLUORSPAR : cu : 
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GLEBE MINES L’'MITED ARE THE 
LARGEST PRODUCERS OF REFINED 


FLUORSPAR IN GREAT BRITAIN 


IMMEDIATE DELIVERY IN BULK OR IN BAGS! 





PRODUCERS OF 

GRADE BARYTES 
AND 

CONCENTRATES 


mines Ltmirtée 


A MEMBER OF THE LAPORTE GROUP OF COMPANIES 


EYAM, NEAR SHEFFIELD. Tel: EYAM 286. Grams: FLUORIDES 








\WALTERISATION ) 


THE 
WALTERISATION 
co.LTD. 
PURLEY WAY, CROYDON 
ENGLAND 
Telephone: CROydon 279! 

(4 lines) 


Telegrams: Rustproof, 
Croydon 
Agents 
Stockists and Distributors 
throughout the world 
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USED BY LEADING MANUFACTURERS 


WALTERISATION 


Regd. Trade Mark 
QUALITY PHOSPHATE RUSTPROOFING BY IMMERSION 


FASBOND 


Regd. Trade Mark 
PAINT BONDING BY IMMERSION OR SPRAY 


DERAN 


Regd. Trade Mark 
REMOVES RUST BY IMMERSION 


FOSCOTE R.S. 


Regd. Trade Mark 


DESTROYS RUST—A COLD PHOSPHATING PROCESS 
APPLIED BY BRUSH OR SPRAY 


WALTERGEL 


PRODUCT FOR THE REMOVAL OF HEAVY SCALE 
ON STEEL 


Is Wellington 
in your workshop? 


Does your abrasive paper or cloth carry the 


well-known Wellington trade mark? If it does 

it’s an Oakey product, designed through years of 

experience and research to give a perfect finish. 
You can depend on Oakey. 


COATED ABRASIVE PRODUCTS 
FOR ALL METAL TRADES 
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the Asking 


LEARN HOW TO :— 
SPECIFY, 

TEST, 

USE, 


SHERARDIZING 
ZINC ALLOY 
RUST-PROOFING Co. Ltd. 


SHAKESPEARE STREET, WOLVERHAMPTON 


Telephone : Wolverhampton 27531 (5 lines) 
And at LONDON at ROCHDALE 





PYROBOR - V-BOR - BORAX - BORIC ACID 
Lithium Ores - Lithium Carbonate 
Lithium Hydroxide 


selena AND eadiapapmnesteeonanaies LTD 


35 Piccadilly, London, W.1. Telephone: recent 2751 Bora em, London. gs 
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HAR 
Anodising 


of 
Aluminium 


Tis simple test on an aluminium piston treated with 
Alumilite HARD Anodising demonstrates the exceptional 
resistance to abrasion achieved by this unique process. 
Alumilite HARD Anodising opens up new fields for the 
use of aluminium where previously harder metals only could 
be used 


For moving parts such as bearings, pistons, cams, 


bobbins, generator brush boxes, sliding door runners, arti- 


ficial knee-joints, etc., this process has proved entirely 
satisfactory 
There may be many unsuspected applications where 


Alumilite HARD Anodising can save you machinery and 
material costs. Send us details of your productions and we 


will gladly advise you 


Technical Data Sheets available on request. 


ALUMILITE & ALZAK 


LIMITED 
PRIORY WORKS, DEPT. E, STATION ROAD, 
LONDON, S.W.19 Telephone: LiBerty 7641 
MIDLANDS: 202! MERIDEN STREET, 
BIRMINGHAM,5 Telephone: Midland 7426 
ARERR AT AE a RE SESE <a ca 


Published by the proprietors INDUSTRIAI NEWSP APERS L1 
printed by | amount D., 


J hn Adam Ho 17-19 John 
yndon, “hi ilkest yn 
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Analytical Measurements Ltd. 
Anti-Dust Services Ltd. 

Associated Chemical Companies 
Atlas Copco (Great Britain) Ltd. 
Bal'ard. F. 1., & Co. Ltd. 

Bard & Wishart 

Berger, Lewis & Co. Ltd. 

Bilston Shot & Grit Co. Ltd 

Blake Vitreous Enamelling Ltd. 
Blythe Colour. Works Ltd 

Borax & Chemicals Ltd 

Borax Consolidated Ltd 

British Chrome & Chemicals Ltd. 
British Paints Ltd. 

British Rolling Mills 

British Titan Products Co. Led. 
Brotherton & Co. Ltd. 

Canning, W., & Co. Ltd 
Cruickshank, R., Ltd. 

Dawson Bros. Ltd. 

Electro Chemical Engireering Co, Ltd 
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Mond Nickel Co. Ltd. (The) 
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Newton Plating Jigs & insulations Ltd. 
Nu-Way Heating Plants Ltd. 

Oakey, John & Sons 

Pyrene Co. Ltd 

Silvercrown Ltd. 

Sismey & Linforth Ltd. 

Stordy Engineering Ltd. 

Stuart, Robert, (London), Ltd 
Summers, John, & Sons Ltd. 

T.C. Spray Finishing Systems 

Thermal Syndicate Ltd. 

Volspray Ltd. 

Wallace & Tiernan Ltd. 

Walterisation Ltd. 

Wengers Ltd. 

Zinc Alloy Rust-Proofing Co. Ltd. 
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Let's give 
you 
an idea 


If it’s anything to do with frits, colouring 
oxides or vitreous enamelling, we can help. 


All our frits are shop-tested within our own organisation; all are proved in 
production and guarantee a fine finish. We are specialists in the production 
of dry enamels for bath finishes and can offer a fully acid-resisting and 
alkali-resisting lead-free enamel of exceptionally high workability. We have an 
enormous fund of ideas and experience in our specialised field. 


May we give you the benefit? MEMCOL is our trade name. Just write to: 


MAIN ENAMEL MANUFACTURING CO. LTD 


GOTHIC WORKS, ANGEL ROAD, LONDON, N.18 
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Gas Industry research—for example, on immersion 


tube heating—ensures that tomorrow's 

heating problems in electroplating, phosphating, 
paint stoving, and similar processes, will be solved 
even more economically by gas... AND TODAY— 


every industry and 12 million homes use GAS, 











